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INTRODUCTION 


THIS  volume  might  well  be  entitled,  '*TIIE  WORLD  UP-TO-DATE,"  for  such  is 
the  true  scope  of  its  contents*.  It  sets  before  the  reader  in  a  nutshell  all  important 
thinj2:s  which  have  been  achieved  by  various  nations  for  the  social,  moral,  material 
and  int(.41ectual  uplifting  of  mankind. 

No  field  of  modern  research  has  been  left  untouched ;  no  arena  of  activity  has  been 
neglected  :  no  portion  of  the  globe  has  been  overlooked  or  forgotten  when  gathering  facts 
fur  this,  the  most  concise  and  yet  comprehensive  work  evt*r  ottered  the  public. 

For  brevity,  it  is  much  like  the  History  of  America  which  one  of  our  great  historians 
wrs  recently  asked  to  write.  Upon  asking  the  size  rec^uired,  the  pul)lishers,  with  a  keen 
knowledge  of  the  wants  and  needs  of  the  American  people  in  this  busy  age,  replied* 
*Miive  us  a  history  in  ten  thousand  words  and  we  will  pay  you  one  hundred  thousand 
dollars.'^ 

In  the  shop,  on  the  railroad,  in  the  store,  on  the  farm,  in  the  factory,  the  counting 
room,  the  society  meeting,  in  casual  contact  on  tlh'  hustliny:  street,  in  the  seclusion  of 
the  fireside  and  amid  the  whirl  of  mighty  mechanism,  interrogations— sul)jective  or 
objective— constantly  confront  the  individual,  nil  of  which  arc  correctly  answen-d  here. 

New  conditions  in  every  sphere  of  elVoi-t  have  sup«'rseded  the  old:  ii«*w  i^roblems 
have  arisen  requiring  new  solutions  in  ordt^r  to  assure  success,  Xcw  idt^ns,  n(^w  j)lans — 
all  must  be  worked  out,  and  herein  are  found  wnys  and  means  to  this  end.  This  volume, 
therefore,  comprehending  as  it  does  all  branches  of  knowledire,  a])])eals  directly  to  the 
actual  and  vital  needs  of  every  class  of  mm  and  wonun.  It  can,  in  fact,  be  called  a 
comi)lete  modern  library,  available  to  transform  tin*  Immc,  at  will,  into  a  V(»ritable  school 
for  practical  instruction. 

The  publishers  have  embellished  these  pages  with  j>hotogi'ai)hs  s<M?ured  at  an  expense 
of  thousands  of  dollars,  and  in  some  cases  even  at  the  risk  of  human  lif(\  Th«»  interior 
of  the  factory,  the  scientist  at  work  in  his  laboratmy,  the  difi'erent  processes  of  manu- 
facturing, splendid  views  of  nature  in  her  sublimest  moods,  new  methods  of  mining, 
and,  in  fact,  every  subject  susceptible  of  being  photOij:rai)hed  ai'r  here  presented  to  the 
eye.  with  the  aid  of  the  camera,  and  grandly  supplement  the  text  matter. 

I  confidently  believe  that  this  volume  will  prove  of  practical  use  in  everyday  life  to 
all  who  study  its  pages. 
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MODERN  INVENTIONS  AND  DISCOVERIES 


ACHIEVEMENTS  OF  THE  WORLD'S  MOST  INGENIOUS   MINDS-WONDROUS 
ADVANCE  IN  EVERY  DEPARTMENT  OF  UNIVERSAL  KNOWLEDGE. 


SHIPS  OF  THE  AIR 


THE  name  o£  M.  Alberto  Santos-Du- 
mont,  tlie  son  of  a  Brazilian  coffee 
planter,  will  go 
down  in  historv  as 
that  of  tlie  man  who 
solved  the  riddle 
tlnit  for  centuries 
I)crplcxed  scientists 
— that  of  success- 
fully navigatiug  the 
skies.  In  the  past 
ten  years  more  ad- 
vance has  been 
made  in  the  solntloa 
of  the  ppob'eni  of 
aerial  navigation 
than  in  the  whole 
century  since  the 
llonlgolfier  brothers 
invented  the  bal- 
loon, "With  the  ex- 
periments of  San- 
tos-Dumont,  in 
which  he  showed 
tlic    dirigibility    of 

his  airship,  it  is  be-  ^'""^ 

,.         .    ,  ,  ,  Inventor  □ 

liei'cd  that  the  prob- 
lem  baa   passed  the  guesswork  stage  and 
now  needs  only  further  development  along 
lines   laid  down  by   him   to  establish  tlie 
commercial  value  of  this  great  invention. 
For  years  students  of  aeronautics  studied 


kite  flying,  aeroplanes,  balloons  with  wings 
and  balloons  with  propellers.  Some  few  in- 
ventors were  able  to 
make  flights  of 
slioVt    distances    by 


means  of  a  a 

ones  of 

planes    wh 

ch   al- 

loived IJLcni 

to  soar 

after  tlio  fa 

Inon  of 

bird..      Pr 

iiiiinent 

aniong  the;'. 

iuvcn- 

tors  was  I.i 

ionthal, 

wh.,  lost  hi. 

life  in 

one    of    lii:^ 

cxperi- 

mc'iits.     'Ill 

story  of  till. 

airshii. 

lip    to    tin; 

j>rc^'nt 

time  lies  in  that  of 
Allx-rt.)  Siiiit(iM-Dn- 
m  o  n  t ,  uUh<iugh 
siimcwhat  siiccess- 
ftij  flights  have  iwcii 
made  over  London 
and  Xew  York  by 
Leo  Stevens  in  a 
dirigible  balloon. 
Santos-Dumont  was 
born  in  Brazil  in  1873,  and  as  a  very  young 
niiin  became  interested  in  aerial  navlfration. 
His  first  exi>erimcnt3  were  with  spherical 
balloons,  but  he  soon  abandoned  these  for 
those  of  a  cylindrical  or  cigar-shape,  and 
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his  triumpliant 
success  was 
gained  with  the 
fifth  one  which 
he  constructed. 
He  won  his  first 
large  prize  for 
successfully  di- 
recting a  ship 
about  the  Eiffel 
tower,  in  Paris, 
from  St.  Cloud 
and  return.  The 
balloon  was  111 
feet  long  by  20 
feet  in  diameter. 
Paris  has  al- 
ways been  the  center  of  activity  in  aerial 
navigation,  and  a  largo  club  of  aeronauts 
has  helped  to  promote  interest  in  tlile  con- 
quest of  the  air.  One  of  the  members,  11. 
Deutsch,  in  order  to  stimulate  invention, 
offere.1  a  prize  of  100,000  francs  ($20,000) 
for  a  suceessfid  balloon  trip  over  tlie 
above-mentioned  course  in  40  minutes. 
The  daring  navigator  rounded  the  great 


BAMTOS  DUHONT-8  riRST  BALLOON  (SPHSBICAL). 


SANTOS  DUUONT'S  WORKSHOP. 


structure  at  a  distance  of  not  more  than 
300  feet  from  it,  and  at  a  height  of  some 
500  feet  above  the  ground.  Since  this, 
achievement  the  aeronaut  has  constructed 
other  machines  with  which  he  has  had  only 
moderate  success.  One  ship  lodged  on  the 
chimney  tops  of  Paris,  while  another  fell 
into  tlie  sea  in  the  Bay  of  Monaca.  Never- 
so  great  has  been  his  success  that 
work  so  far  eclipses  all  that  of  other 
experimenters. 

A  BAXLOOV  4ie    FEET  I.OHa. 

Count  Von  Zeppelin,  of  Berlin,  is  also 
an  inventor  of  some  note,  and  has  within 
the  past  two  years  constructed  several  air- 
ships, among  which  was  one  of  gigantic 
dimensions.  This  balloon,  which  was  con- 
structed near  Berlin,  has  a  length  of  419 
feet,  while  that  of  Tissandier  was  only  91 
feet  in  length,  that  of  Dupuy  de  Lome,  118 
feet,  that  of  Haenlein,  132  feet,  tliat  of 
Giffard  144  feet,  that  of  Schwarz,  154  feet, 
and  that  of  Benard  165  feet  It  will  be 
seoD  that  tlie  airship  of  Oount  You  Zeppe- 
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lin  is,  therefore,  nearly  two  and  a  half 
times  as  large  as  any  previously  con- 
stmctecL 

A  cylinder,  37  feet  in  diameter,  forms 
the  main  body  of  the  balloon,  the  ends  be- 
ing sli^tly  elongated  ogives  in  shape.  The 
framework  of  this  airship  was  made  of 
aluminum  and  consists  of  26  polygons  of 
24  sides  each,  placed  26  feet 
from  each  other,  and  held  in 
position,  perpendicular  to 
the  long  axis  of  the  balloon, 
by  cross  strips  of  aluminum. 
Each  polygon  is  strength- 
ened by  a  network  of  alumi- 
num wire,  which  extends 
from  a  small  central  circle, 
in  all  directions,  to  the  inner 
side  of  the  polygon,  just  as 
spokes  of  a  bicycle  wheel  ex- 
tend from  the  hub  to  the  rim. 

Seven  separate  compart- 
ments are  thus  formed,  and 
inside  of  each  of  these  com- 
partments, as  well  as  over 
the  outside  of  the  entire 
framework,  is  a  net  of 
strong  but  light-weight  hemp 
cord.  Into  each  of  these 
compartments,  inside  the 
nets  of  aluminum  wire  and 
hempen  cord,  is  placed  a  bal- 
loon, which  is  in  no  wise 
connected  with  any  one  of 
its  fellows.  Each  of  these 
loons  is  filled  separately,  aud  if  by  any  ac- 
cident any  of  them  burst  or  leak,  the  carry- 
ing power  and  utility  of  the  balloon  as  a 
whole  are  not  endangered  or  sacrificed. 

Under  the  balloon  and  attached  firmly 
to  it  by  strong  aluminum  bars  are  two 
gondolas,  also  of  aluminum.     These  gon- 


dolas are  each  21  feet  long,  five  feet  wide, 
and  three  feet  deep,  and  have  under  each 
of  them  large  spiral  springs,  which  pre- 
vent jarring  the  entire  machine  when  land- 
ing after  an  ascension.  The  gondolas  are 
connected  by  a  bridge  one  foot  wide,  which 
is  also  firmly  bound  to  the  balloon  by  means 
of  aluminum  bars  and  ropes. 


jveuteen  hal- 


■■SANTOS  UUMONT'S  N 


In  each  gondola  is  a  motor  of  15  horse- 
power. Benzine  is  used  as  fuel,  as,  despite 
its  great  inflammability  and  the  danger 
from  fire  wbich  its  iiisc  engenders,  it  is 
found  to  be  the  most  practicable.  Con- 
nected with  the  motors  arc  four  large 
aluminum  screws,  similar  to  those  of 
steamships,  which  serve  to  propel  the  bal- 
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loon  tlinmgli  llic  uir.  T-.vn  of  (In- 
placed  ut  tiic  funvjinl  criii,  iit  a  ]»oiiit 
the  stniiglit  siilcs  of  the  c-yliiKior  bcj 
convcrj,'e  toward  tlio  ogival  aiicl  bow  ■ 
airsliip,  and  Ihc  othfr  two  are  at  a 
apoTidiiig  piitiit  at  iho  rear. 

Tlic  Ijalloiin,  lU'  airriliip,  is  sfocrcd 
sort  of  rudder  t-orisist- 
iiifj  of  a  framework 
covered  willi  lialh>nii 
cloth,  and  whidi.  ean 
be  ni(i\'ed  to  the  riglit 
or  left,  or  lip  and 
down.  One  of  these  is 
at  eitlier  end  of  the 
balloon,  and  changes 
its  course  in  the  same 
way  and  on  the  same 
principle  as  does  the 
rudder  of  a  ship.  A 
weight  which  slides 
along  a  roiie  is  at- 
tached to  the  under- 
(ude  of  the  goadoks 


uf  Die 
corre- 


aud  the  bridge  which  cfjnnecta 
them.  If  this  weiglit  l>e  i)laced 
under  the  rear  gondola  the  rear 
half  of  the  balloon,  being  heavier 
than  the  fore,  remains  lower  in 
the  air,  and  the  propelling  screws 
being  set  in  motion,  the  balloon 
moves  forward,  and,  of  course,  rises. 
If  tiie  weight  be  moved  fonvard 
the  augle  is  changed  until,  when  the 
weight  reaches  the  center,  the  bal- 
loon moves  in  a  straight  Hue,  and 
then,  ai'  tiif  weiglit  advances  more 
and  mure  the  front  i»econies  heavier 
than   the  back  and  the  balhjt.n  dc- 

'"'°'        sci-iids.     A  iHipe  reaching  from  the 
bow  to  the  stem  of  the  balluim,  and 

hanging  f^Iack  under  it,  coudNiics  with  the 

wcigbl.  in  accomplishing  tlio  directing  of 

the  airship. 

The  shi]>  of  Saiittis-Dninont,  while  not 

quite  as  hmg  as  thai  of  Counl  Vcm  /ep]>G- 

lin,  is  eonstrucU'd  with  as  much  cai^e  and 

of  iieariv  the  same  material. 


mwXA 
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THE     LANOLET     FLYINQ 
MACHINK 

A  balloon  styled  the 
"Langley  itying  machine" 
was  constructed  in  the 
Slimmer  of  1903  under 
tlie  siiper\-isioii  of  experts 
in  the  employ  of  the 
United  Slates  government, 
wlw)  pronounced  the  hiisit- 
theory  on  which  it  was 
planned  infallible.  The 
cost  of  designing  and  mak- 
ing itj  together  with  ihc 
ex[)cnse  attending  several 
experimental  frij>s  under 
disastrous  conditions,  was 
$7:2,000.  The  6nal  test, 
September  12,  1903,  re- 
fiulted  in  a  complete  col- 
lapse of  the  airship,  on 
account  of  a  lack  of  rig- 
idity in  its  frame,  and 
by  reason  of  weakneis  in 
its  propelling  apparatus,  in 
wiiicb  strength  Lad  been 
sacrificed  for  the  sake  of 
lightness. 

THIBS    SEBIOUS 
DiaASTEK. 

The  final  wrecking  was 
the  tliird  and  most  serious 
disaster  which  befell  the 
inventor.  Three  propellers  had  been  pre- 
viously broken  during  experiments,  and 
other  parts  were  disabled  while  the  secret 
testa  in  the  Smithsonian  Institute  were 
being  conducted. 

QATHlUinrS  DESIQN. 

Louis  Qatbmaun,  who  invented  tlie  gun 


bearing  his  name,  is  planning  a  flying  ma- 
chine weighing  15,000  pounds,  constructed 
of  nickel  steel,  with  two  500-horse-power 
engines.  The  lifting  power  of  this  machine 
is  centered  in  a  heavy,  revolving  horizontal 
fan,  the  blades  being  sba])ed  like  a  Maltese 
cross.    The  cost  is  estimated  at  $130,000. 
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AUTOMOBILES  AND  THEIR  DEVELOPMENT 


The  age  has  arrived  wlien  tlie  liorse  as 
a  means  o£  power  for  general  traction  is 
well  on  the  wane.  While  it  is  not  intended 
liy  this  statement  to  convey  tlic  idea  that 
the  time  will  come  when  horses  will  no 
longer  be  used  to  draw  vehicles,  neverthe- 
less the  development  in  the  past  decade  of 
the  automobile,  or  automatic  vehicle,  has 
attained  such  success  that  it  is  no  longer  a 
mere  experiment.  Todaj-,  upon  the  streets 
of  any  of  our  cities  may  be  seen  horseless 
(^arringea,  tracks,  wagons  and  fire  engines, 
while  in  the  country  the  traction  engine 
and  the  automatic  jilow  are  gradually  com- 
ing into  use, 

Indii.strijil  science  aiJords  no  more  com- 
plex problem  than  the  cnn.-^truetiiin  of  a 
carriage  which  contains  within  itself  all  the 
elements  of  swift  and  safe  transit  for  pcr- 
sons  and  grwds.  The  development  of  the 
automobile  has  been  slow  until  a  compara- 
tively recent  date.  Uriofly,  and  to  avoid 
ancient  history,  let  us  take  up  the  sUjvy 
of  the  horseless  vehicle  in  its  nearly  jierfect 
form. 

The  principal  motive  powers  for  the 
motor  vehicle  to-day  are  electricity,  gaso- 
line and  steam,  although  there  are  several 
chemical  and  other  agents,  such  as  com- 
pressed air,  which  are  in  occasional  use. 
In  general,  however,  it  may  be  stated  that 
the  last  named  have  been  dropped. 

The  relative  merits  of  the  three  systems 
now  generally  in  use  may  he  summarized 
as  follows ; 

THE  ELBCTBIC  MOTOR. 

The  greatest  ditficulty  tliat  is  presented  in 
the  problem  of  driving  a  carriage  by  elec- 
tricity is  that  of  the  storage  battery.     For 


many  years  a  great  number  of  scientists 
have  busied  themselves  striving  after  im- 
provements in  the  method  of  storing  elec- 
tricity. The  result  of  these  experiments 
has  shown  that  weight  is  a  serious  handicap. 
Xevertheless,  so  convenient  is  the  electrical 
method  that  the  electric  motor  probably  is 


^  FASHIONABLE 


the  most  successful,  in  its  particular  sphere, 
now  in  use  on  automobiles. 

The  mechanical  arrangement  of  the  aver- 
age electric  automobile  consists  of  a  bat- 
tery, or  series  of  batteries,  in  which  is 
stored  sufficient  electrical  iluid  to  serve  for 
a  scvertil  hours'  run,  Tliese  storage  bat- 
teries must  be  filled  at  some  power  station 
when  run  down,  an  operation  that  takes 
aome  time.     It  is  customary  in  the  large 
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cities,  on  automatic  "bus"  lines,  to  have  a 
wire  connection  at  the  H^lar  atatioo  of  the 
"bus,"  whereby  the  batteries  may  he  kept 
constantly  liupplied.  From  the  storage  bat- 
teries run  connecting  wires  to  a  motor  usu- 
ally located  on  the  rear  axle  of  the  vehicle, 
or  in  the  bubs  of  the  rear  wheels. 

By  the  ordinary  method  of  levers,  the 
power  is  imparted  to  the  motor,  or  thrown 
off  at  wilL  Very  effective  brakes,  of  neces- 
sity, make  up  a  part  of  the  complete  auto- 
mobile. The  best  equipped  ma- 
chines can  come  to  a  full  stop 
from  a  high  rate  of  speed  in  a 
very  few  feet.  The  steering  gear 
is  usually  attached  to  the  front 
wheels,  and  is  operated  by  a  hori- 
zontal lever  near  the  front  seat. 
However,  some  cabs  steer  by  the 
rear  wheels.  Tlie  most  up-to-date 
machines  are  equipped  with  elec- 
tric lights  and  bells, 

THB  GASOLINE  MOTOB. 

The  motive  power  of  the  gaso- 
line automobile  is  derived  through 
the  constant  explosion  of  gasoline 
and  air  combined  in  proper  quan- 
tities, which  in  turn  operates  a 
piston  and  a  fly  wheel,  and  finally 
the  wheels  of  the  carriage.  The 
greatest  advance  in  this  style  of 
pleasure  automobiles  has  been 
made  in  Prance,  and  from  that 
country  some  of  the  best  machines 
in  present  use  in  this  country 
have  been  imported.  The  mechanical 
arrangement  of  the  gasoline  motor  em- 
braces a  tank  for  gasoline,  a  device  for 
admitting  air  to  the  gasoline,  a  mixer  or 
carburettor,  an  electric  ''sparker"  which 
ignites  the  mixture  under  pressure,  by 
means  of  which  the  explosion  which  drives 


the  piston  is  produced.  The  usual  method 
consists  of  four  cycles.  The  spark  Erst 
ignites  the  gasoline,  and  this  explodes,  driv- 
ing forth  the  piston,  which,  in  turn,  re- 
cedes, driving  out  the  spent  gases,  thus  pre- 
paring the  cylinder  for  exploding  the  next 
intake  of  gasoline  and  air.  A  correspond- 
ing operation  is  in  process  in  the  other 
cylinder,  both  being  connected  with  same 
crank  shaft.  A  water  jacket  is  one  of  the 
essentials  of  this  machine,   to  prevent  too 


higji  a  temperature  resuhing  from  the 
constant  explosions.  Tremendous  speed  has 
been  attained  with  this  style  of  machine,  a 
record  of  over  eighty  miles  per  hour  having 
been  made. 

Some  of  the  difficulties  attached  to  this 
method  are  the  seeming  impossibility  of 
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readily  regulating  the  speed  from  high  to 
low  gear;  the  constant  jar  and  racket  due  to 
the  exploding  gasoline;  the  disagreeable 
odor  that  foUowB  the  machine;  the  serious 
difficulties  arising  from  the  delicate  adjust- 
ment of  the  sparking  apparatus,  and  acci- 
dents occurring  from  starting  the  fly  wheel 


THE  8TK&H  HOTOK. 

The  steaia  machine  is  operated  hy  a 
simple  steam  engine,  the  steam  for  which  is 
generated  by  heat  from  oil  or  gasoline. 
Among  the  chief  points  in  favor  of  this 

method  are  its  comparative  freedom  from 
vibration  or  jnr,  its  comparatively  noiseless 


BACKING  THE  WHEEL  OFF  A  TWELVE-INOH  BLOCK  ONTO  AX  EGG,  CHACKCNQ  THE  3HBLL 
WITHOUT  SPILLING  THE  CONTENTS.  AND  THEN  MOUNTING  THE  BLOCK. 
)t  Perfect  CoDtrol. 


by  hand.  All  of  tliese  defects,  however, 
have  been  obviated  in  the  latest  improve- 
ments. Some  of  these  machines  cost  as  high 
83  $10,000. 


operation,  and  (lie  imiversal  knowledge  of 
its  propelling  power. 

This  vehicle  is  ecjuipped  with  a  burner, 
a  boiler,  cylinders  and  a  cbn-iu  connecting 
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the  fly  wheel  with  one  of  the  axles  of  the 
wagon.  As  in  the  gasoline  method,  fuel  for 
trips  of  over  a  hundred  miles  can  be  carried 
easily. 

Self-propelliug  vehicles  are  built  in 
scores  of  pattorna.  Some  of  the  heavier 
drays  use  compressed  air  for  motive  power. 
In  Paris  the  fire  department  is  equipped 
with  an  electric  antomobile,  nnd  in  other 
cities  the  eliiefs  use  light  vehicles  in  run- 
ning to  fires.  The  Chicago  Motor  Vehicle 
C(impany  is  operat- 
ing a  very  successful 
gasoline  street  car. 
Ambulances,  ammu- 
nition wagons,  bi- 
cycles and  light  rail- 
way hand  cars  are 
driven  by  light  gaso- 
line engines.  Many 
feats  of  CTO89-country 
riding,  mountain- 
c1ind>ing  and  the  like 
have  tested  the  aston- 
ishing capabilities  of 
the  automobile. 

Jlotive  power  for 
farm  purposes  is 
receiving  more  and 
more  attention.  The 
latest  departure  is  an 

automobile  mower  which  is  just  being  put 
on  the  market  by  the  Deering  Ilar^'ester 
Company  of  Chicago,  or,  to  be  more  accu- 
rate, th^  International  Harvester  Company, 
of  which  the  Deering  is  now  a  part.  Tlieir 
exjieriments  began  in  189-1  and  they  suc- 
ceeded in  getting  one  of  the  machines  ready 
for  exhibition  at  the  Paris  Exposition, 
where  it  attracted  much  attention.  In  com- 
petition it  worked  perfectly,  running  at  any 


speed  and  turning  even  more  easily  than  a 
team  of  horses. 

The  mower  is  equipped  with  ball  and 
roller  bearings  and  is  propelled  by  a  motor 
which  consists  of  two  six-horse  power  gaso- 
line engines  mounted  tandem  on  a  large 
pipe  six  inches  in  diameter  and  five  feet 
long.  The  rear  end  of  this  pipe  is  secured 
to  the  mower  friune  in  the  place  of  tlie  or- 
dinary draft  tongue  and  the  front  end  is 
supported  by  a  steering  wheel.     The  ma- 


chine is  guided  by  the  wheel  which  the 
operator  holds  in  his  loft  hand.  The  levers 
at  his  right  are  for  operating  the  cutting 
bar. 

Although  this  motor  is  designed  for  the 
mowing  machine  it  can  be  used  for  other 
purposes.  By  taking  off  the  cutting  appar- 
atus it  can  be  made  to  draw  loads,  grind 
feed,  pump  water  and  do  many  other  useful 
things. 
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MESSAGES  WITHOUT  WIRES 

~^         Possibly  the  most  conspicuous  of  all  die 
rreent  discoveries  in  science,  and  farthest 
reaching  in  its  ultimate  effect  upon  our  ma- 
terial ailairs,  is  that  of  the  successful  sys- 
tem of  wireless  telegraphy  developed  and 
established  by  the  genius  of  the  young  in- 
ventor, Guglielmo  ilarconi.     His  first  ex- 
periments   resulted    iu    eommunicafion    at 
will  without  wires,  over  a  distance  of  over 
2.'iO  miles.     The  public  had  hardly  become 
flri'ustijiiied  to  this  fact  when  the  announee- 
Kii'tit  was  nuide  upfjn  tlie  authority  of  the 
yuung  inventor  himself,  verified  by  unmis- 
takable evidence,   that  on    December    12, 
lilOl,  he  bad  received  signals  across  the  At- 
ntic  by  the  same  system.    The  far  reach- 
g  results  of  a  system  hy  which  messages 
'i>  transmitted    without  the    preliminary 
I'irifriiig  of  wires  or  cables,  by  which  sliips 
:iy  be  ."iioken  to  in  mid-ocean,  far  from 
i;til,  hy  which    distress    signals*  can    be 
UTnli'cl  from  sea  to  sliore,  and  hv  means  of 


whicli  conliiu'iils  cnii  In-  eoimeftcd  wilb.iut  llie  iiiil 
of  cables,  is  ahiin.st  loo  stupendinis  fur  realizalinn. 

Lei  US  cimsidcr  ibe  melhoils  by  wbieb  the  s<>iider 
of  tlue  wireless  message  "I'erales.  Tlmse  of  us  who 
arc  unfamiliar  wilb  electrical  ajiparatus  arc  accus- 
tomeil  to  consider  only  such  electrical  streams  as  take 
their  Wi\y  along  wires.  But  there  are  a  great  many 
otiuer  electrical  streams  unconfined  by  wires,  which 
can  Im'  (juite  as  telefrraphie  as  if  they  were  kept  on 
paths  (if  copper  and  steel, 

T)i,>^e(n-eries  of  this  nature  were  made  as  long  ago 
as  1S42,  and  others  looking  in  the  same  direction 
followed,  ilarconi  makes  no  claim  to  being  the 
first  to  experiment  along  the  lines  which  led  to  wire- 
less telegraphy,  or  the  first  to  signal  for  distances, 
without  wires.  But  in  spite  of  his  prompt  ac- 
knowlc'dgnient  to  other  workers  in  bis  field,  it  has 
remained    for   Marconi    to    perfect    a    commercial 
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syBtem,  and  put  it  into  practical  working 
order  over  great  distances. 


The  first  two  essentials  in  wireless  teleg- 
raphy are  the  vertical  wire  and  the  "co- 
herer," which  by  its  exqui- 
site sensitiveness  makes  it 
possible  to  register  mes- 
sages as  received.  Before 
tlic  development  of  the  re- 
ceiving apparatus  of  Mar- 
coni,electrieians  learned  how 
to  develop  electrical  waves. 
These  waves  have  long  been 
utilized  for  sending  mes- 
sages through  wires.  Mar- 
coni started  with  the  as- 
sumption that  inasmuch  as 
electrical  waves  may  pass 
through  the  ether,  which  fills 
all  space,  ns  readily  as 
through  wires,  if  these 
waves  could  be  controlled 
they  would  convey  mes- 
sages as  easily  as  the  wires. 
Then  he  undertook  to  make 
an  instrument  that  would 
produce  a  peculiar  kind  of 
wave,  and  another  apparatus  ">iiain 

which    would    receive     and 
register  this  wave  at  a  distance  from  the 
first. 

oENzsATnra  the  hebtziait  wave. 

This  wave  is  called  the  Hertzian.  It  is 
generated  by  a  battery,  and  passing  in  bril- 
liant sparks  between  two  brass  balls,  is  radi- 
ated to  space  from  a  wire  suspended  on  a 
tall  pole.  By  the  shutting  off  and  turning 
of  this  peculiar  current,  the  waves  are  so 
divided  as  to  represent  the  dots  and  dashes 
of  the  ordinary  Morse  alphabet  of  teleg- 


raphy. The  waves  which  come  from  the 
transmitter  are  received  on  a  suspended 
wire  elevated  either  by  a  mast,  kite  or  bal- 
loon. This  wire  ia  exactly  similar  to  tlie 
one  used  in  the  transmitter,  but  by  the  time 
the  waves  have  passed  over  a  lonj;  distance. 


they  aro  so  weak  that  they  could  not  of 
themselves  operate  an  ordinary  telegraph 
instrument.  For  the  necessity  thus  arising, 
Marconi  found  a  remedy  in  his  coherer. 
This  instrument  is  a  little  tube  of  glass, 
about  two  inches  long,  and  as  large  as  a 
small  lead  pencil,  in  diameter.  The  ends 
are  plug^d  with  silver  and  nearly  meet 
within  the  tube.  In  the  space  between  the 
plugs  there  is  a  small  quantityof  nickel  and 
silver  filings,  finely  powdered.     The  filings 
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are  jiiniblcd  tngcthor  like  tho  particles  of  a 
sand  licap,  aiifl  in  that  state  tliej  form  a 
verv  pcMir  conductor.  Wlion  tliey  receive 
an  electrical  wave,  liowevcr,  tlicy  cling  to 
gctlier  as  tiglitly  as  a  solid  conducting 
bridge  that  cari'ies  a  current  from  a  local 
battery  to  a  receiving  telegraphic  sounder 
of  common  pattern.  If  it  is  connected  at 
one  end  with  the  sn'*])ended  wire  and  at  the 
other  end  ■with  IJie  llor-^e  instninient,  there 
in  a  dot  or  dash  printed,  according  to  the 
sipnal  that  lias  liccii  sent  by  the  transmitter, 
miles  away.  Then  a  litlle  tapper,  actuated 
by  the  same  current,  strikes  against  the  co- 
herer, anil  the  particles  of  metal  are  jarred 
apart,  or  dc-cobered,  Iiecoming  instantly  a 
pofir  conductor,  and  thus  stopping  the 
stnmg  current  frfnn  the  home  battery. 
Tlion  another  wave  comes  through  space, 
downi  the  .lusjiendcd  wire,  into  the  coherer, 
drawing  the  particles  together  again,  with 
the  result  that  anotlier  dot  or  dash  is 
printed.  After  these  processes  have  con- 
tinncfl  for  .some  time,  a  complete  : 
may  be  ])icked  out  upon  tJie  tape. 


In  his  early  experimeuts  IMarconi 
believed  that  in  order  to  cover  great 
distances,  very  high  masts  must  be 
used;  the  greater  the  distance,  the 
taller  the  mast.  lie  thought  the 
waves  were  hindered  by  the  curvature 
of  the  earth,  but  his  experiments  have 
proven  that  \'ery  tall  luasta  are  not 
necessary. 

Xow  that  the  sensational  and 
"nine  days'  wonder"'  i)criod  follow- 
ing the  invention  of  t!ie  wireless 
teiegrupli  has  paifcod,  and  tlic  period 
of  jiractical  development  and  exten- 
sion has  set  iu,  we  shall  probably 
hear  much  less  through  the  public 
prints  about  this  really  marvelous 
device,  allbough,  before  we  are  fairly 
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aware  of  it,  it  will  be  in  general  and 
familiar  use  throughout  the  world.  That 
wireless  telegaphy  has  already  been  brought 
w^U  within  the  realm  of  practical  useful- 
ness is  evidenced  by  the  fact  that  the 
United  States  government  is  establishing  a 
svstem  for  its  own  use  in  Alaska,  and  that 
nearly  all  the  ocean  steamship  companies 
are  equipping  their  vessels  with  wireless 


apparatus.  That  it  is  being  taken  up  also 
as  a  new  and  promising  field  for  the  in- 
vestment of  capital  is  evident  from  reports 
from  the  financial  world,  which  state  that 
already  scores  of  companies  liave  been 
organized  for  the  purpose  of  operating  an 
extensive  system  of  both  wireless  telegraph 
and  telephones  throughout  the  United 
States,  Canada  and  the  old  world. 


THE  ROENTGEN  X-RAY 


Science  has  recently  discovered  a  "new 
thing  under  the  sun"  in  the  X-ray,  or 
Rwntgen  ray,  or  cathode  light,  as  it  is 
sometimes  called.  This  is  a  weird  property 
of  electricity,  which  enables  one  to  see 
partly  through  solid  objects,  and  has  been 
of  great  service  to  science  in  locating  dislo- 
cations, breaks  in  bones  and  bullets  in 
human  bodies,  besides  being  put  to  other 
uses  since  its  great  power  was  discovered. 

As  long  ago  as  1857,  Dr.  Ileinrich  Geiss- 
ler,  a  celebrated  German  scientist,  who 
learned  the  trade  of  glassblower,  made  some 
glairs  tubes  from  which  the  air  had  l)een 
exhausted.  The  tubes  were  made  of  thin 
glass  and  in  each  end  platinum  wires  passed 
through  to  the  inside  of  the  tube.  These 
tubes  are  still  known  as  Geissler's  tubes, 
and  for  years  have  been  used  to  illustrate 
the  phenomenon  which  accompanies  the  dis- 
charge through  them  of  highly  rarefied 
gases  and  vapors. 

TH£  GEISSLEB  TUBES. 

These  tubes  vary  in  size  from  a  small 
quarter-inch  cylinder,  three  or  four  inches 
long,  to  tubes  two  inches  in  diameter  and 
ten  inches  long.  They  are  made  in  several 
shapes^  to  meet  the  needs  or  whims  of  the 


user.  The  platinum  wires  which  lead  into 
the  tube  are  usually  tipped  with  small 
spears  or  disks  of  platinum  or  aluminum. 
These  tubes  contain  air  in  various  degrees 
of  rarefacticm;  that  is,  the  air  in  some  tubes 
is  more  completely  exhausted  than  in  oth- 
ers, and  thus  the  tulx^s  apj)r()ach  more 
nearly  a  perfect  vacuum.  Wlien  llie  ter- 
minals— tlie  wires  leading  from  tlie  posi- 
tive and  negative  j)oles — of  the  secondary 
coil  of  an  ordinary  induction  coil  are  con- 
nected  witli  tliese  ^'electrodes" — the  plati- 
num wires  in  the  ends  of  the  tube —  and  an 
electric  current  is  sent  over  the  wires,  vari- 
ous colored  liglit  effects  take  place  inside  of 
the  tube.  These  dej)end  upon  the  dc^greo  of 
air  rarefaction,  and  also  of  the  kind  of 
gas  that  is  j)ut  into  the  tulws;  for,  some- 
times, after  the  air  has  been  exhausted,  the 
tul)e  is  filled  with  hydrogen,  nitrogen,  car- 
bonic acid  gas  and  other  gases. 

THE    rNDUCTION    COIL. 

The  induction  coil  is  an  apparatus  which 
has  two  coils  of  wires.  The  inside  coil  is 
made  of  thick,  heavy  wire,  and  the  other 
coil,  which  entirely  surrounds  the  inside 
coil,  is  made  of  thin  wire.  The  inside  coil 
is  called  the  "primary"  coil  and  has  but 
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few  tarns  of  the  heavy  wire.  The  outside 
coil  is  called  the  "secondary"  coil,  and  is 
made  with  many  hundred  turns  of  very  fine 
wire.  The  two  coils  are  not  connected  with 
each  other  in  any  way,  but  if  a  current  is 


BOKBS  OP  THE 


nifide  to  flow  through  the  "primary"  coil,  it 
"induces"  a  current  in  the  "secondarj-" 
coil.  The  battery  connected  with  the  prim- 
ary coil  may  produce  a  large  current  with 
little  force.  It  will  induce  in  the  secondary 
coil  a  small  current  of  very  great  force,  or, 


as  we  say,  "the  electro-motive  force  of  the 
induced  current  will  be  higher  than  that  of 
the  primary  current."  WTien  this  induced 
current  is  sent  through  a  Geissler's  tube, 
the  tube  is  filled  with  different  colored 
lights.  If  the  degree 
of  rarefaction  is  not 
very  high,  lustrous 
layers  of  light,  sepa- 
rated by  dark  bands, 
are  produced 
throughout  the  tube. 
If  tiic  tube  is  filled 
with  rarefied  air  tlie 
color  of  the  bands 
will  be  a  rosy  red ;  if 
filled  with  nitrogen 
gas,  an  orange-yellow 
light  will  be  pro- 
duced. Hydrogen  gas 
will  make  a  pale  blu- 
ish color,  and  car- 
bonic acid  gas  will 
give  a  light  that  is  a 
pale  green. 

The  bands  of  light 
that  are  seen  in  the 
tube  are  cur\'ed,  and 
the  concave  surfaces 
arc  nearest  the  posi- 
tive electrode.  Tlicse 
blinds  extend  nearly 
the  whole  length  of 
the  tube,  but  between 
them  and  the  negative 
electrode  is  a  dark 
space,  while  immediately  surrounding  the 
negative  electrode  is  a  beautiful  pale-blue 
glow.  As  the  rarefaction  in  the  tube  is 
carried  further  and  further,  the  light  from 
the  positive  end  of  the  tube  t«nds  more  and 
more  to  fill  the  tube,  although  in  general 
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receding  from  the  negative  end.  At  the 
same  time  the  beautiful  lavender  glow  from 
the  negative  end  spreads  more  and  more, 
filling  more  of  the  apace  around  the  nega- 
tive electrode.  If  the  rarefaction  is  carried 
still  higher,  the  positive  light  which  now 
occupies  a  considerable  part  of  the  tube 
and  takes  more  or  less  the  shape  of  the 
enclosing  vessel,  divides  up  into  any  nuoi' 
ber  of  cup-shaped  layers  at  right  angles 
to  a  line  drawn  through  the  center  of  the 
tube,  the  long  way.  These  layers  are 
separated  from  each  other  by  darker  in- 
ter\-a]s,  and  their  concave  sides  are  turned 
toward  the  positive  electrode.  Although 
tlie  positive  light  changes  with  the  in- 
creased rarefaction  of  the  air,  the  nega- 
tive light  remains  substantially  constant. 
The  lavender  light  around  the  negative 
electrode  is  still  the  same,  being  uniform, 
but  is  more  intense  and  spreads  over  moro 
space.  These  rays  from  the  negative  pole 
shoot  across  the  tube  in  straight  lines,  and 
striking  upon  the  glass  walls  of  the  oppo- 
site side,  produce  a  most  brilliant  fluores- 
cence. If  a  screen  of  mica  he  put  in  the 
patli  of  these  negative  rays,  it  stops  them, 
and  the  shadow  of  the  screen  is  outlined  on 
the  glass  walls  of  the  tube,  surrounded  by  a 
bright  fluorescence.  The  negative  is  called 
the  "anode,"  and  the  n^ative  electrode  the 
"cathode."  Thus  the  name  of  cathode  ray 
is  given  to  the  negative  light  in  the  Geisalcr 

tube.         

THE    CB00KE8   TVBE. 

The  Crookes  tube,  in  outward  appear- 
ance, is  not  different  from  a  Geissler,  but 
the  air  in  the  former  is  always  eiihaasted  to 
a  much  higher  degree  than  in  the  latter. 
The  exhaustion  has  been  carried  as  high  as 
1-20,000,000  of  an  atmosphere.  When  it  is 
remembered  that  one  atmosphere  will  sus- 


tain a  column  of  mercury  thirty  inches  in 
height,  and  exerts  a  pressure  of  about  fif- 
teen pounds  to  the  square  inch,  one  can  but 
vaguely    imagine    the    exceedingly    small 


x-raV. 

quantity  of  air  that  is  left  in  a  tube  so  ex- 
hausted. 

When  a  magnet  is  brought  near  a  Crookei 
tube,  the  positive  light  is  rotated  by  the 
magnetic  influence,  hut  the  cathode  rays  act 
differently.     If  the  negative  (cathode)  end 
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of  the  tube  is  placed  over  the  space  between 
the  poles  of  a  horse-shoe  magnet^  the  lav- 
ender glow  around  the  negative  electrode, 
seemingly,  will  be  drawn  to  one  side,  and 
an  arch  reaching  from  pole  to  pole  in  the 
tube  will  be  made;  with  the  concave  face  to- 
rward  the  two  poles  of  the  magnet.  Now, 
■the  X-rays  come  from  the  cathode  end  of 
ithe  tube,  but  they  are  not  what  we  call 
.cathode  rays,  for,  it  has  been  proved  that  a 
magnet  has  no  influence  on  the  X-rays, 
whicli  pass  straight  through  the  magnetic 
field,  even  though  the  cathode  rays  are  de- 
;flected  by  tlie  magnet.  The  X-rays  will 
pass  through  a  book  or  a  board  and  brighten 
a  phosphorescent  screen,  or  they  will  go 
through  leather,  flesh,  wood,  paper,  cloth, 
and  other  things  that  cannot  be  penetrated 
by  ordinary  light,  and  act  upon  a  sensi- 
tive photographic  plate.  Sometimes  the 
Crookes  tube  is  of  bulbed  or  globular  shape, 
and  sometimes  it  is  shaped  like  a  Geissler 
tube.  When  it  is  used  to  make  an  X-rav 
"shadowgraph,"  the  electric  current  is  au- 
tomatically broken  manv  times  a  second, 
.and  this  increases  the  intensity  of  the  light. 

THE    SHADOWGBAPH. 

Since  the  discovery  of  the  power  of  the 
X-rays  scientists  have  developed  it  greatly. 
Now,  it  is  possible  to  watch  a  man's  heart 
beat  through  his  body  and  clothing,  or  to 
lake  photographs  of  interior  organs  of  the 
body  or  substances  lodged  in  them.  Of 
course,  these  photographs  are  only  dimly 
outlined  as  their  name,  "shadowgraph," 
would  indicate.  Yet  tliey  have  been  of 
great  value  in  saving  life  and  in  directing 
surgical  operations.  Wlien  a  shadowgraph 
is  to  be  taken,  the  subject  is  stretched  over  a 
photographic  plate  holder  containing  a 
sensitive  •  plate.      Then    the    X-ray    ma- 


chine is  set  to  working,  the  rays  pass 
through  the  body  upon  the  plate  within  the 
holder  and  expose  it  after  the  fashion  of 
picture  taking.  The  rest  of  the  process  is 
just  like  that  in  finishing  photographs. 

ADVANCES    IN    AFPABATUS    FOB    THE 
PBODUGTION    07    THE    Z-BAY. 

When  the  X-rays  were  discovered  by 
Prof.  Roentgen,  of  Wiirtzburg,  there  were 
very  few  pieces  of  apparatus  suitable  for 
the  production  of  the  rays.  Since  that  time, 
manufacturers  of  both  coils  and  static  ma- 
chines have  increased  in  number  until  now 
there  are  fully  twenty  reliable  firms  in  this 
country  alone.  In  Chicago,  four  or  five 
good  static  machines  are  manufactured, 
and  a  larger  nimiber  of  good  induction 
coils. 

Among  the  static  machines  those  of  C.  F. 
Eirtman  &  Co.,  and  X.  O.  Nelson  &  Co., 
are  not  only  beautiful  to  look  upon  but  are 
efficient  as  energizers  of  the  X-ray  tubes. 
These  machines  are  of  the  same  general 
type.  The  X-ray  furnished  by  these  ma- 
chines is  excellent  for  fluoroscopic  examina- 
tion. The  patient  is  placed  near  the  X-ray 
tube  so  that  the  rays  will  pass  through  the 
body.  The  fluoroscopic  screen  will  be 
lighted  up  by  the  X-rays  that  pass  through 
the  body  of  the  patient.  The  thicker  part? 
obstruct  the  rav  more  than  the  less  dense 
parts,  and  thus  a  shadow  is  cast  upon  the 
fluoroscopic  screen.  This  screen  is  ordin- 
arilv  closed  in  a  hood  which  has  a  sort  of 
oval  aperture.  The  margin  of  this  aperture 
is  covered  with  lamb's  fleece,  and  will  ac- 
commodate that  part  of  the  face  surround- 
ing the  eyes.  When  the  rays  are  not  in  ac- 
tion, the  operator  will  be  looking  into  a 
perfectly  black  box,  but  as  soon  as  the  rays 
are  generated,  the  screen  is  lighted  up  in 
the  manner  described  above. 
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Of  the  good  induction  coila  in  this  city 
we  shall  mention  tliose  of  Scheidel  &  Co., 
and  the  Western  X-raj,  These  eoila  when 
attached  to  a  110  volt  circuit  will  give  a 
continuous  spark  of  deafening  sound  over  a 
gap  of  twelve  inches  or  more,  depending 
upon  the  size  of  the  coil.  The  cirQuit  from 
the  street  is  sent  through  a 
suitable  resistance,  so  that  the 
current  will  not  be  too  strong. 
It  then  proceeds  through  an 
interrupter  into  the  primary 
portion  of  the  induction  coil. 
This  primary  is  composed  of 
rather  large  wire,  of  a  vari- 
able number  of  turns,  depend- 
ing upon  the  size  of  the  in- 
duction coil.  In  the  center  of 
this  primary  are  a  great  num- 
ber of  straiglit  iron  wires,  all 
cemented  togetlicr  into  a  cyl- 
inder. The  secondary  coil  is 
composed  of  a  great  numlier 
of  liirns  of  very  fine  wire,  the 
full  length  of  the  wire  being 
many  thousands  of  feet.  All 
these  turn*  have  to  be  very 
carefully  insulated  from  each 
other  so  that  the  spark  cannot 
leap  from  one  wire  to  the 
other,  thus  short  -  circuiting 
tlie  machine.  None  of  the 
currents  from  the  street  gets 
into  the  secondary  wire,  be- 
cause the  latter  is  entirely 
insulated  from  the  primary,  but  when  the 
current  in  the  primary  is  broken  a  current 
of  very  high  voltage  is  generated  in  the 
fleeondary  cojl.  It  is  this  high  voltage  cur- 
rent which  ia  carried  by  connective  wires 
through  the  Crookes  tube  and  energizes 
this  and  thus  produces  the  X-ray. 


A  great  improvement  of  coils  was 
achieved  when  the  rotary  mercury-spray  in- 
terrupter was  invented.  The  voltage  cur- 
rent passes  through  this  instrument  along 
a  spray  of  mercury,  and  is  thus  very  rap- 
idly interrupted. 

Another  style  of  interrupter,  called  the 


electrolytic,  ia  one  of  the  most  successful 
of  the  devices  invented  in  this  con- 
nection. The  interrupter  consists  of 
a  glass  jar  about  half  full  of  diluted 
Bulphuric  acid.  The  positive  pole  of  the 
street  current  is  connected  with  a  German 
silver  wire,  which   drips   down   into  the 
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liquid  witbin  the  glass  tube,  as  seen  in  the     the  letter  "L,"     The  currant  on  passing 
cut.   The  wire  reate  upon  a  small  poraelain     through  the  sulphuric  acid,  is  Interrupted 


A  Co.,  Chlcasa, 


BDLLET,  AS  DETECTED  BY  THE  X-RAY. 


cup  in  the  negative  end  of  the  cell.     The     by  the  formation  of  small  bubbles  of  gas, 
negative  pole  is  a  rod  of  lead  shaped  like     and  this  interruption,  which  is  very  rapid, 
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produces  a  very  high  voltage  current  in  the 
secondary  portion  of  the  induction  coil. 
This  is  the  only  interrupter  which  can  be 
used  on  an  alternating  current,  and  is 
therefore  of  great  service  where  only  this 
current  is  available. 

Another  great  improvement  was  required 
in  Crookes  tubes  before  the  medical  profes- 
sion could  use  the  X-ray  to  advantage.  The 
early  tubes  would  stand  very  little  current, 
because  the  terminals  were  not  strong 
enough  to  withstand  the  immense  heat  ef- 
fects of  the  cathode  ray. 

As  shown  in  a  diagram  of  the  inventor 
the  cathode  terminal  is  concave  (hol- 
lowed), while  the  positive  is  a  double  ter- 
minal shaped  like  dick.  The  one  near  the 
center  of  the  tube  receives  the  bombard- 
ment of  the  cathode  rays.  These  rays  are 
sent  out  from  the  negative  whenever  the 
tube  is  in  action,  and  because  the  cathode  is 
concave,  they  are  brought  to  focus  at  one 
point,  at  which  point  is  placed  the  anode. 
The  theory  is  now  pretty  well  established 
that  the  X-rays  are  produced  by  the  sudden 
stopping  of  the  cathode  rays  at  the  anode. 
The  X-rays  are  therefore  produced  at  this 
point  of  bombardment,  and  they  spread  out, 
pa.S8ing  through  the  walls  of  tlie  tube  into 
the  room.  They  are  themselves  entirely  in- 
visible, but  they  have  the  property  of  mak- 
ing a  few  chemicals  give  out  light  in  a  very 
remarkable  manner.  The  most  approved 
chemical  is  the  double  salt,  platino-cyanide 
of  barium,  which  is  spread  upon  a  cloth  in 
a  pulverized  condition. 

It  was  early  discovered  that  the  X-rays 
could  penetrat-e  light  proof  paper  and  fog  a 
photographic  plate.  If  the  hand  is  placed 
so  that  the  X-rays  can  pass  through  it  be- 
fore reaching  the  plate,  the  bones  will  ob- 
struct the  rays  more  than  the  plate,  and 


that  part  of  the  plate  beneath  the  bones  will 
be  less  affected  than  the  part  next  to  the  ti&- 
sue.  Thus  by  proper  development  of  the 
plate  an  image  of  the  bones  of  the  hand  will 
be  seen.  The  same  holds  good  for  all  other 
parts  of  the  body.  The  usual  method  is  to 
place  the  patient  on  a  suitable  table  in  a  re- 
clining position.  The  tube  is  so  arranged 
that  the  rays  will  pass  downward  through 
the  body  of  the  patient.  A  photographic 
plate  is  then  placed  beneath  that  part  which 
is  to  be  photographed.  With  the  earlier  ap- 
paratus, a  long  exposure  was  required  to 
take  even  a  hand,  but  now  very  short  exjx)- 
aures  of  the  thickest  parts  of  the  body  will 
be  sufficient.  The  X-rays  arc  used  by  the 
surgeon  in  detecting  any  fracture  of  the 
bones,  dislocation  of  the  joints,  or  the  pres- 
ence of  a  foreign  body.  Formerly,  it  was  a 
difficult  operation  to  probe  for  a  bullet,  but 
now  the  projectile  can  be  exa<*tly  located 
with  the  X-ray.  Swallowed  coins  and  pins, 
often  a  source  of  the  greatest  anxiety  to 
parents,  need  not  be  so  much  fciired.  A 
metal  object  is  readily  located  in  any  part 
of  the  child's  alimentary  canal,  and  its  pro- 
gress can  be  kept  track  of  as  it  moves 
throu":h  the  system.  Manv  deformities 
seen  in  the  ann  and  wrist  due  to  incorrect 
reduction  of  a  fracture  are  now  without  ex- 
cuse, bcc<iuse  the  X-rav  will  show  wherever 
a  bone  is  misplaced. 

But,  of  even  greater  interest  is  the  use  of 
the  X-ray  in  the  treatment  of  certain  dis- 
eases. The  X-ray  cannot  be  expected  to 
cure  all  diseases,  and  it  certainly  should 
never  be  tried  excepting  by  those  who  have 
had  experience  in  its  use,  but  the  number 
of  diseases  in  which  benefit  has  been  de^ 
rived  from  its  use  is  constantly  increasing. 
In  no  disease  has  it  been  more  successful 
than  in  the  treatment  of  Lupus.    This  is  a 
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disease  often  affecting  the  face^  producing  a 
hideous  raw  surface  on  the  cheek,  and  look- 
ing something  like  an  ulcer,  but  only  af- 
fecting the  outer  skin.  Hundreds  of  such 
cases  involving  other  parts  of  the  body,  as 
well  as  the  face,  have  already  been  reported 
cured.  Another  disease  which  is  justly 
dreaded  is  cancer.  This  is  not  a  simple 
disease,  but  has  many  varieties,  some  of 
which  have  yielded  remarkably  to  the 
X-ray  treatment,  while  in  others  the  treat- 
ment has  produced  little  effect.  "Smokers' 
Cancer"  has  yielded  very  well  to  the  X-ray, 
and  it  is  an  interesting  question  whether 
the  X-ray  might  not  have  prolonged  the  life 
of  General  Grant,  had  it  been  discovered 
and  applied  early  in  the  progress  of  the 
disease.  It  has  been  applied  to  timiors  in 
different  parts  of  the  body,  and  to  swollen 
glands,  but  the  treatment  should  always  Ixi 
under  the  direction  of  a  competent  sur- 
geon, because  in  too  many  cases  only  an 
early  operation  will  eradicate  the  dreaded 
growths.  Rheumatism  and  cases  of  facial 
neuralgia  have  been  benefitted  by  the 
rays. 

The  most  powerful  X-ray  tubes  have 
been  recently  patented  by  R.  Friedlander  & 
Co.,  of  Chicago.  These  tubes  have  the 
most  powerful  anodes,  so  that  very  strong 
currents  can  be  sent  through  them  without 
destroying  them.  The  quantity  of  the 
X-rays  produced  therefore  is  remarkably 
increased.  Another  point  of  importance  is 
the  vacuum  of  the  tube.  The  earliest  tubes 
were  non-adjustable  in  vacuum,  and  there- 
fore only  one  kind  of  X-ray  could  be  gener- 
ated. In  these  improved  tubes,  however, 
the  vacuum  can  be  perfectly  regulated,  and 
aa  the  kind  of  the  X-ray  depends  upon  this 


vacuum,  the  operator  has  at  his  disposal  a 
great  variety  of  rays. 

In  the  early  stages  of  this  new  science, 
newspapers  contained  accounts  of  severe 
X-ray  bums,  and  some  of  these  accounts 
were  not  very  much  exaggerated,  but  as 
X-ray  photographs  are  now  taken  with 
shorter  exposures,  this  danger  is  overcome. 

A  new  danger,  however,  has  appeared 
which  affects  more  particularly  the  operator 
than  the  patient.  It  has  been  found  that 
continued  exposures  to  the  X-ray  will  pro- 
duce a  thickening  and  crusting  of  the  skin 
which  becomes  at  last  very  alarming.  The 
finger  nails  are  sloughed  off,  and  large 
cracks  in  the  skin  will  develop.  When  the 
patient  is  being  treated  continuously  for  a 
cancer  or  some  other  disease,  the  surround- 
ing tissue  must  be  protected  from  the 
X-ray.  It  is  then  necessary  to  use  a  screen, 
which  will  protect  both  the  operator  and  the 
patient.  A  very  successful  shield  just 
placed  on  the  market  is  an  invention 
which  has  suitable  openings  to  allow  any 
amount  of  the  rays  desired  to  come  out  of 
tte  tube,  according  to  the  different  sizes 
of  tlie  openings.  The  rays  can  be  pro- 
jected into  the  mouth  in  treating  a  cancer 
of  the  tongue,  or  the  back  part  of  the 
mouth,  while  the  patient's  face  is  success- 
fully shielded.  A  great  number  of  other 
skin  diseases  have  been  successfully  treated ; 
even  superfluous  hair  has  been  removed  and 
pustules  have  yielded  to  the  treatment. 

It  is  thus  apparent  how  a  purely  scien- 
tific discovery  has  led  to  important  ad- 
vancements in  several  different  lines  of  in- 
dustry, and  has  been  utilized  in  medicine 
in  the  treatment  of  numerous  diseases 
which  had  been  pronounced  incurable. 
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NEW   WONDERS  OF  THE  ELECTRICAL  WORLD 


to  learn  a  little  about  it,  and  yet  that  little 
lias  produced  wonders. 

If  you  rub  rubber,  reain,  glass,  vulcanite, 
amber,  sealing  wax  or  a  number  of  otlier 
substances,  it  will  be  found  tbat  they  will 
attract  bits  of  paper.  If  you  rub  a  cat's 
fur  the  wrong  way  briskly  on  a  cold  night, 
you  will  see  sparks  fly.  If  you  shuffle  your 
feet  briskly  along  a  Brussels  carpet,  and 
touch  your  finger  to  another  person's  skin 
or  to  a  piece  of  metal,  a  spark  will  leap 
from  you.  These  are  the  simplest  methods 
of  developing  electricity.   The  power  of  this 


BEL1,S  FIRST  TELEPHONE. 


Something  over  a  century  ago,  Benjamin 
Franklin  drew  from  the  clouds  by  means  of 
luri  kite  and  door  key,  a  spark  from  a  cloud 
laden  with  electricity.  Lightning,  it  was 
called  then,  and,  in  fact,  that  is  what  it  was 
in  miniature  form,,  for  lightning  is  simply 
one  of  the  great  phenomena  of  electricity. 
From  the  time  of  Franklin,  to  the  present, 
tlio  day  of  Edison,  the  Wizard,  Gray,  Bell, 
Tesla,  ilorse  and  Marconi,  the  development 
of  this  weird  power  has  been  marvelous. 
To-day  one  can  ride  in  cars  driven  130 
miles  an  hour  by  electricity,  or  girdle  the 
globe  with  a  telegraph  message,  or  talk 
acrftss  the  Atlantic  ocean  on  an  electrical 
wave  without  the  aid  of  wires,  to  say  noth- 
ing of  being  supplied  with  light,  heat  and 
all  kinds  of  motive  jwwer  from  this  un- 
known quantity.  For,  practically,  un- 
known it  is.     Experts  are  only  beginning 


Ubontory  it  Oranse,  N.  j. 


:li fiery  BDi]   org»nlii 
lllie  hlB  dlBCoreriee  — .  . 
ntlr  worklDi  out  naw  Ideu  li 


4A 


MODERN  INVENTIONS  AND  DISCOVEBIBS 


invisible  force  when  properly  developed  is 
immeasurable.  It  can  be  produced  by  chem- 
icals, and  the  belief  is  growing  that  it  is  ele- 
mental with  all  nature.  This  power,  when 
created  and  stored  away,  is  the  agient  by 
which  the  marvels  of  electrical  genius  are 
worked  out. 

The  most  common  of  the  uses  to  which 
electricity  is  put,  aside  from  that  of  carry- 
ing telephone  and  telegraph  messages,  is 
that  of  generating  power  for  motion.  The 
trolley  car  has  come  to  be  well  nigh  uni- 
versal, while  more  and  more  is  steam,  as  a 
direct  motive  power,  giving  way  to  elec- 
tricity. To  generate  electricity  in  great 
quantities  the  dynamo  or  generator  is  used. 
For  door  bells,  most  telephones,  and  sev- 
eral other  uses,  the  galvanic  battery  serves 
the  purpose.  This,  in  its  simplest  form, 
consists  of  a  glass  or  earthenware  vessel,  in 
which  vitriol,  sal  ammoniac  and  similar 
chemicals  act  upon  zinc  and  copper.  The 
dynamo,  as  well  as  the  static  electrical 
machine,  works  on  the  frictional  method. 

THE    DYNAMO. 

The  dynamo  is  a  device  arranged  with  a 
central  revolving  part  which  is  generally 
operated  by  a  belt  driven  by  a  steam  engine. 
Pressing  against  the  armature,  or  revolving 
part,  are  brushes  of  metal.  The  rapid  revo- 
lution of  the  armature  excites  a  flow  of  elec- 
tricity. This  current  may  be  controlled 
and  sent  in  turn  to  trolley  cars,  to  electric 
heating  apparatus,  to  motors  for  running 
all  sorts  of  electrical  machinery,  to  electric 
light  plants,  or  what  not. 

THB  TBOLLEY-OAB  KOTOB. 

The  trolley  car  is  one  of  the  most  com- 
mon agents  of  the  public,  which  uses  elec- 
tricily.    The  principle  on  which  they  are 


operated  is  very  simple.  Located  on  tli6 
car  is  a  motor — more  often  two  motors, 
quite  similar  to  the  dynamo  which  gener- 
ates the  electricity  in  the  power  house. 
Just  as  the  revolution  of  the  armature  of 
the  dynamo  generates  electricity,  electricity 
when  applied  to  the  armatures  of  the  mo- 
tors on  the  car,  will  cause  them  to  revolve. 
The  electricity  comes  traveling  down  the 
trolley  wire  and  on  contact  with  the  trolley 
on  the  car,  shoots  down  into  the  mechanism 
of  the  car.  On  the  platforms  of  the  car  are 
the  controllers — metal  boxes  with  handles 
attached  to  them.  These  handles  control  the 
flow  of  the  fluid  into  the  motor,  and  allow  it 
to  flow  at  full  speed,  or  direct  its  course 
forward  or  backward.  Here  the  circuit  can 
be  broken  entirelv.  Now  the  motorman 
wants  to  start  the  car.  The  trolley  pole, 
with  its  metal  wheel  in  contact  with  the 
overhead  wire,  has  brought  the  current  to 
the  controlling  box.  The  motonnan 
switches  his  handle  around  a  bit,  the  cur- 
rent flows  down  to  the  brushes  of  the  motor, 
and  the  armature  wliich  is  attached  to  the 
axle  of  the  car  begins  to  revolve.  The  elec- 
tricity, having  done  its  work,  passes  out 
through  a  wire  attached  to  the  wheels,  and 
flows  along  the  rails  into  the  ground,  or 
back  to  the  negative  brush  of  the  generator. 
As  more  speed  is  desired,  the  motorman 
throws  the  controller  over  a  little  further, 
and  the  car  goes  merrily  on  its  way.  To 
facilitate  the  discharge  of  the  electricity 
after  being  used  in  the  motor,  wires  of  cop- 
per are  run  from  the  rails  into  the  ground 
or  return. 

THE    TELEPHONE. 

The  philosophy  of  the  telephone  is  very 
similar  to  that  of  the  phonograph,  in  so  far 
as  sound  waves,  impinging  upon  a  thin 
sheet  of  metal,  will  cause  it  to  vibrate.    If 
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the  metal  vibrates  near  a  magnet  it  causes 
it!»  force  to  fluctuate,  and  thus  generate 
electrical  impulses  through  a  telephone 
wire,  according  to  the  sounds  which  are  di- 
rected against  the  metal.  The  electrical 
energy,  therefore,  is  directed  from  the  re- 
ceiving end  of  the  device.  Many  things  are 
good  conductors  of  these  sound  waves,  but 
for  convenience,  wire  is  the  beat  at  present. 
The  telephone  consiala  of  an  electro- 
magnet, or,  let  us  say,  a  coil  of  copper  wire 
attached  to  a  steel  bar  charged  with  mag^ 
netism.  Close  to  the  bar  is  a  thin  sheet  of 
iron  or  ferrotype.  This  contrivance  is 
connected  with  the  wire  to  carry  tlic  mes- 
sage and  acts  with  the  electrical  generating 
device.  Now  when  sounds  are  directed 
against  the  ferrotype,  it  canaea  a  break  in 
the  current  of  electricity  which  ia  imparted 
to  the  wire.  At  the  other  end  of  the  wire,  a 
similar  device  is  receiving  these  impulses 
by  the  alternate  attraction  and  cessation  of 
attraction  of  the  plate  by  the  magnet,  ami 
tho  afiund  is  produced. 

THE  INCAimESCENT  AND  ABC  LIGHTS. 

\Vhat  should  we  do  without  the  conven- 
ience of  the  modem  electric  lighting  de- 
vices ?  To-day,  all  that  is  necessary  is  to 
turn  a  key  or  switch  to  flood  darkness  with 
light.  Two  kinds  of  lights  are  in  common 
use — the  incandescent  and  the  arc  light. 
The  former  is  used  principally  for  offices 
and  residences,  while  the  latter  is  used 
more  for  streets,  factories  and  big  halls. 
The  incandescent  lamp  has  reached  a 
nearly  perfect  stage  through  the  efforts  of 
Edison.  It  consists  of  a  hollow  glass  bulb 
from  which  all  air  has  been  pumped,  and 
which  is  then  hermetically  sealed.  Within 
the  globe  is  a  filament  of  carbon  attached 
to  little  vises  of  platinum  wire,  which  in 


turn  connect  with  the  electric  wires.  The 
principle  which  produces  the  light  is  that 
carbon  affords  high  resistance  to  the  cur- 
rent of  electricity  as  it  passes  over  the  fila- 
ment, and  thus  causes  it  to  become  incan- 
descent. The  filament  is  made  of  the  fiber 
of  bamboo  carbonized.  The  length  of  the 
wire  is  regulated  by  the  resistance  required. 
The  life  of  the  lamp  depends  upon  the  ab- 


FRANKLIN  AND  HIS  KITE. 

aence  of  air  in  the  bulb,  and  in  order  to 
exhaust  tho  bulb  thoroughly  when  it  is  be- 
ing manufactured,  the  exhausting  process 
ia  carried  on  while  the  lamp  is  burning.  A 
good  lamp  will  last  about  1,200  hours. 

When  some  substance  shall  be  discovered 
that  will  not  bum  away  when  the  electric 
current  passes  through  it,  and  yet  will  give 
out  aa  strong  a  light  as   carbon,  then  the 
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feeding  mechaniam  of  the  arc  light,  with  its 
clutehee,  iiiagiiets,  coils  and  wires,  will  be 
dispensed  with.  The  arc  lamp,  with  its  in- 
tricate machinery,  is  necessary  because  no 
substance  has  been  found  so  cheap  and  ef- 
ficient as  carbon. 

POSITIVE  AND  NEGATIVE  CABSONS. 

When  two  pieces  of  carbon  are  held  closely 
together,  end  to  end,  and  a  strong  current 
of  electricity  is  sent  through  them  no  light 
appears.  But  if  the  carbons  are  separated 
a  short  distance,  an  eighth  of  an  inch,  say, 
the  current  leaps  across  this  space.  Elec- 
tricity always  chooses  the  easiest  i)ath.  So 
long  as  the  carbons  are  held  closely  to- 
gether, the  current  goes 
about  its  business,  but 
the  instant  the  carbon 
points  are  drawn  from 
e:u.*h  other  the  current 
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meets  resistance,  and  in  seeking  to  overcome 
this  resistance,  it  generates  heat.  The  heat 
so<m  causes  the  carbon  points  to  glow,  and 
the  glow  increases  in  intensity  until  the 
points  become  highly  incandescent.  In  addi- 
tion, the  space  between  the  heated  points  is 
filled  with  white,  hot  particles  of  carbon  fly- 
ing from  the  positive  carbon  to  the  negative 
carbon,  and  thus  the  electric  arc  is  formed. 
The  li^t  is  not  made  by  the  current  of 
electricity  itself,  but  is  produced  by  the 
great  heat  generated  because  of  the  resist- 
ance made  by  setting  up  the  air-space  ob- 
stacle in  the  path  of  the  current. 


About  85  per  cent  of  the  li^t  of  an  arc 
lamp  comes  from  the  positive  carbon,  10 
per  cent  from  the  negative  carbon,  and  6 
per  cent  from  the  flame  between  the  points. 
As  the  carbons  are  exposed  to  the  air  they 
gradually  bum  away  and  the  distance  be- 
tween the  points  increases.  In  time,  this 
distance  becomes  too  great  for  the  electric 
current  to  leap  over,  and  the  lights  would 
die  out  if  the  carbons  were  not  readjusted. 
The  positive  carbon  burns  away  twice  as 
fast  as  the  negative  carbon.  In  fact,  a  cer- 
tain amount  of  the  waste  from  the  positive 
carlxm  is  deposited  on  the  negative  pointy 
and  in  this  way  the  negative  carbon  be- 
comes slightly   pointed,   and  a  crater-like 

hole  is  formed  in  the  end  of 
the  opposite  carbon.  The 
heat  generated  by  the  leap- 
ing current  is  intense.  When 
viewed  through  a  smoky  or 
colored  glass,  the  points  seem 
to  be  covered  with  little  glob- 
ular lumps,  which  appear 
and  disappear  as  though  the 
carbons  were  melting.  The 
,  Cleveland,  o.  i^^^^^   betwocn   thc  poiuts   is 

great  enough  to  melt  platinum,  clay,  gran- 
ite and  other  substances,  which  can  be 
melted  only  in  (he  most  intense  heat,  and 
in  electric  furnaces,  by  inclosing  large  car- 
bon rods  in  fire  brick  and  "striking'*  an 
electric  arc  by  means  of  a  strong  current 
As  the  positive  carbon  wastes  faster  than 
the  negative,  it  is  placed  above  the  negative 
carbon  in  the  arc  lamp  and  the  clock  work 
mechanism  feeds  it  down,  either  continu- 
ously or  at  short  intervals,  so  that  the  space 
between  the  points  is  always  constant,  and 
the  lamp  bums  until  the  current  is  switched 
off  or  the  carbons  are  consumed  entirely.. 
The  regulating  mechanism  differs  in  the 
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various  kinds  of  arc  lamps,  but  all  of  them 

oporale  about  as  follows: 

The  current,  before  it  reechee  the  car- 
bons, passes  through  two  electro-magnets, 
which  control  the  feeding  mechanism,  and 
these  two  feeding  or  controlling  mechan- 
i:^ins  oppose  each  other.  The  current  which 
supplies  the  carbons  passes  through  one 
of  these  magnets,  while  another  current 
branches  off,  and,  passing  through  the  other 
magnet,  joins  the  fonner  current  where  it 
passes  out  of  the  lamp,  but  does  not  go 
through  the  carbons.  Ordinarily,  but  a 
small  portion  of  the  current  passes  through 
the  coil  of  the  second  magnet,  for  it  has  a 
higher  resistance  than  the  first.  When  the 
carbons  burn  away,  the  resistance  caused  by 
the  increased  distance  between  the  points 
becomes  greater.  If  the  resistance  becomes 
greater  than  the  resistance  in  the  coil  of 
the  second  magnet,  the  electrical  current, 
which  always  chooses  the  easiest  path, 
switches  itself  into  the  second  coil,  and  thus 
the  total  current  through  the  lamp  is  un- 
changed. Were  it  not  for  this  arrangement, 
a  failure  on  the  part  of  the  feeding  mechan- 
ism of  one  lamp  to  keep  the  carbons  at  tlie 
proper  distance  apart  would  give  so  much 
current  to  that  lamp  that  the  other  lamps  in 
the  circuit  would  be  affected  materially. 
The  arrangement,  however,  not  only  pre- 
vents one  lamp  from  affecting  the  others  in 
the  same  circuit,  but  by  the  opposite  move- 
ments of  the  mechanisms  controlled  by  the 
two  magnet.s,  the  carbon  points  are  read- 
justed and  the  arc  is  brought  back  to  ita 
proper  length. 

The  storage  battery,  whereby  electricity 
is  con\'erted  in  such  form  that  it  may  be 
carried  about  for  use  in  automobiles,  elec- 
tric launches,  etc,  serves  as  a  great  con- 
venience.    The  great  objection  to  it  is  its 
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weight.  To  uiuny  people  there  seems  to  be 
much  mystery  as  to  the  real  character  of  a 
storage  battery.    Let  us  explain  it  away. 

When  two  lead  strips  or  plates  are 
put  into  a  bath  of  diluted  sulphuric  acid, 
and  a  current  of  electricity  is  passed 
through  the  sohition  from  one  plate  to  the 
other,  a  chemical  action  takes  place.     This 


and  the  wire,  but  iu  an  opposite  directicm 
to  the  original  or  "charging"  ctirrent 

This  current,  however,  will  be  of  short 
duration,  even  though  the  charging  current 
be  considerable,  because  the  surface  only  of 
the  load  plates  is  affected  by  the  chemical 
action,  the  first  film  of  peroxide  formed 
protecting  the  lead  underneath  from  further 
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rosiills  in  liie  I'oruialion  of  peroxide  of  Icsid 
OH  cjiLc  phitc,  and  spongy  lead  on  the  dtlior. 
Peroxide  of  lead  is  one  form  of  a  combina- 
tion of  oxygen  and  lead.  If  the  electrical 
current  is  discontinued  and  a  wire  is  made 
to  connect  the  plates,  a  second  elieniieal  ac- 
tion will  occur.  And  this  chemicnl  action 
will  send  a  current  of  electricity  through 
the  solution  of  sulphuric  acid  and  the  water 


<ixidation.  By  repealing  the  process  of 
charging  and  discharging,  a  practical  stor- 
age cell  can  be  made.  Each  "forming" 
tends  to  make  the  storage  battery  of  greater 
capacity,  for  the  "forming"'  eata  into  the 
lead,  thus  exposing  more  surface  to  be  oxi- 
dized. The  man  who  invented  the  storage 
battery  was  Gaston  Planto,  a  Frenchman. 
He  made   the  first  one  is   1859,  bat  too 
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much  time  was  required  to  "form"  the  lead 
plates,  or  electrodes,  six  months  being  necea- 
eary  for  the  alternate  diemical  action  which 
put  the  plates  into  what  might  be  called 
good  storage  condition.  By  that  time  the 
lead  was  so  badly  corroded  that  it  feil  apart, 
and  the  six  months'  labor  was  lost.  Twenty 
years  later,  Camille  Faure,  another  French- 


tjce-shaped  plates,  and  red  lead  was  placed 
in  the  square  openings.  The  loaded  "grids" 
are  placed  in  diluted  sulphuric  acid,  and 
the  chaiging  current  changes  the  red  lead 
on  one  plate  into  spongy  masses  of  metallic 
lead,  and  on  the  other,  into  a  like  spongy 
mass  of  peroxide  of  lead. 

Still  another  kind  of  battery  is  made  of  a 


man,  discovered  that  by  pasting  the  "ac- 
tive" coating  on  the  sheets  of  lead  in  the 
shape  of  oxide  of  lead,  a  storage  battery 
cnuld  be  made  in  a  few  days  instead  of 
months.  His  discovery  caused  considerable 
commotion  in  the  electrical  world. 

A  further  improvement  came  when  the 
lead  plates  were  molded  into  "j;rids''  or  lat- 


series  of  horizontal  strips  of  rolled  lead  a 
half  inch  wide,  with  grooves  cut  in  them. 

The  growth  of  electrical  experiments  has 
brought  about  many  marvelous  phenom^ia. 
Attempts  have  been  made  to  make  N^ature 
turn  out  of  her  course  and  produce  results 
in  many  phases  of  life  before  the  time  for 
matoiity.     Thus   ezperiments  on   t^igs  to 
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make  them  hatch  quickly  have  resulted  in 
fowls  of  abnormal  size  and  monstrous 
shapes.  In  forcing  vegetable  growth  the  re- 
sult has  been  more  favorable.  Especially  is 
this  true  in  maturing  seeds  by  electricity. 
By  using  glass  cylinders  covered  with  cop- 
per disks,  through  which  the  current  will 
flow  into  moistened  seeds  within  the  cylin- 
ders, growth  is  stimulated.  After  this  treat- 
ment the  seeds  are  put  in  a  germinating  pan 
which  consists  of  two  plates,  one  within  the 
other,  the  inner  one  being  of  porous  clay. 
The  seeds  are  placed  in  filter  paper  between 
these,  and  are  kept  at  a  heat  of  48  degrees 
bv  an  electrical  device.  The  result  has  been 
very  profitable,  the  growth  being  30  per 
cent  quicker. 

NIXOLA   TESUL 

Nikola  Tesla,  one  of  the  greatest  of 
modem  electricians,  has  succeeded  in 
throwing  waves  across  space  and  directing 
the  movements  of  miniature  war  vessels  in 
a  tank  of  water  without  the  aid  of  wires. 
lie  is  working  on  a  method  of  producing 
and  conducting  light  without  wires. 

SENDINa  nCTTTBES   OVEB  WIRE. 

Sending  pictures  ovfer  wire  has  been 
achieved  by  a  method  called  telepantog- 
raphy.  By  it  fairly  good  pictures  may  be 
transmitted.  The  process  consists  in  mak- 
ing a  metal  plate  similar  to  that  in  half- 
tone engravings  so  formed  that  they  may  be 
bent  around  a  cylinder.  The  transmitting 
machine  by  means  of  a  needle-like  affair. 


somewhat  similar  to  a  phonography  traces 
along  the  lines  of  the  plate  and  imparts  a 
stimulus  to  a  similar  machine  miles  away, 
which,  equipped  with  an  inked  needle, 
traces  out  a  picture  in  replica  of  the  en- 
graving at  the  sending  end. 


TRANSMITTINa    SPEECH 

BEAMS. 


BT    LiaHT 


Experiments  in  the  transmission  of 
speech  by  means  of  light  beams  were  first 
made  by  Professor  Bell  some  time  ago  with 
an  apparatus  called  the  "Photophone." 
The  transmitter  consisted  of  a  plain  mirror 
so  arranged  as  to  reflect  the  light  upon  a 
selenium  cell  in  circuit  with  an  ordinary  re- 
ceiver at  the  opposite  station.  The  mirror 
served  as  a  telephone  diaphragm,  a  resonat- 
ing chamber  and  mouthpiece  being  placed 
at  the  hack.  Speaking  in  the  mouthpiece 
vibrated  the  mirror,  the  vibration  altering 
the  intensity  of  the  beam  of  light.  The 
changes  in  the  light  beam  resulted  in  the 
selenium  cell  (acting  with  its  well-known 
property  of  altering  its  electrical  resistance 
under  influence  of  light)  setting  up  corre- 
sponding changes  in  the  receiver  circuit, 
and  so  producing  vibrations  in  the  receiver 
diaphragm  like  those  communicated  to  the 
mirror  of  the  transmitter.  Professor  Kuh- 
men,  of  Berlin,  has  improved  somewhat  on 
Bell's  device,  but  the  same  principle  is  re- 
tained and  the  system  is  successfully  used 
on  warships  of  the  German  navy. 

It  would  seem  as  though  we  now  have  the 
genu  of  a  means  of  inter-planetary  com- 
munication. 


UODEBN  INVENTIONS  AND  DISCOTEBIMS 


LATEST  MACHINES  OF  MODERN  WARFARE 


Two  great  wars  of  recent  date,  the  one 
between  the  United  States  and  Spain  and 
that  between  the  Boers  and  Great  Britain, 


ROMAN  CATAPULT  FOR   THROWING  STONES. 


have  served  one  purpose,  if  nothing  else, — • 
that  of  showing  how  terrible  can  be  the  de- 
struction of  modem  inventions  of  war.  The 
stride  made  in  a  century  in  the  development 
of  war  vessels,  guna,  explosives  and  meth- 
ods of  warfare  has  been  marvelous.  No 
longer  do  we  hear  of  the  frequent  hand  to 
hand  conflict,  of  grappling  chain  and  cut- 
lass on  war  vessels,  and  the  practical  use  of 
the  bayonet.  One  would  fain  believe  that 
with  tlie  awful  examples  set,  universal 
peace,  as  proposed  by  the  Czar  of  Russia 
several  years  ago,  might  not  be  mere  illu- 
sion. 

In  use  for  land  forces  some  of  the  great- 
est improvements  are  the  deadly  machine 
guns,  the  rifle  with  great  range,  the  high 
explosives,  such  as  giin  cotton,  nitro-glycei^ 
ine,  smokeless  powder,  lyddite  and  cordite, 
and  the  cruel  "dnm-duni"  bullet.  These  in- 
ventions almost  preclude  anything  save  long 
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distance  firing  and  a  rare  gallant  charge  by 
the  cavalry.  On  sea  the  changes  have  been 
even  more  marvelous.  No  longer  do  we  see 
the  old  wooden  hulls  of  vessels  pierced  by 
common  round  shot  from  the  simple  old 
cannon,  of  smooth  bore.  Nowadays,  elec- 
tricity operates  nearly  everything  on  ship- 
board, from  lighting  of  cabins  and  search- 
lights to  the  propelling  of  torpedo-boats  and 
firing  of  mines,  guns  and  other  weapons. 
So  nearly  perfect  had  armor  plate  been  de- 
vised against  the  assault  of  ordinary  explo- 
sives and  gun  charges,  and  so  thick  were 
the  coatings  of  heavy  hardened  steel,  that 
new  devices  were  necessary  to  pierce  them, 
and  pierce  them  they  do,  at  great  distances 
and  with  tremendous  force. 

LYDDITE. 

The  explosives  of  high  power  that  serve 
for  force  to  drive  the  monster  projectiles 
from  the  throats  of  the  gigantic  cannons  of 
to-day,  are  numerous  and  terrific.  One  of 
the  principal  new  inventions  is  lyddite — an 
explosive  of  the  same  class  as  dynamite, 
cordite,  maxinite,  melinite,  etc.  Lyddite  is 
a  mixture  of  picric  brought  to  a  state  of 
dense  fusion.  This  acid  is  given  off  by  the 
action  of  nitric  acid  on  carbolic  acid.  When 
a  charge  of  this  potent  explosive  goes  off 
there  is  a  deafening  report,  the  outer  cover- 
ings of  the  lyddite  shells  are  ground  into 
fine  pieces  and  everything  for  a  great  dis- 
tance around  it  is  destroyed.  This  was  used 
with  deadly  effect  in  the  Boer,  Japanese- 
Chinese  and  Soudan  wars.  During  General 
Kitchener's  campaign  in  the  Soudan,  a 
shell  was  dropped  upon  a  temple  of  Mahdist 
worshippers  and  only  twelve  out  of  120 
there  escaped  alive.  Cordite,  discharged 
a  twelve-inch  shell  into  the  Japanese  flag- 
6}iip  Matsushina^  during  the  Chines^  con- 


flict, hurled  a  large  gun  from  its  mount- 
ing,  fired  a  quantity  of  ammunition,  dis- 
abled two  other  guns,  and  killed  and 
wounded  ninety  oflBcers  and  men. 

SMOEELEfiS    POWDER. 

Smokeless  powder  has  for  its  main  prin- 
ciple the  quality  of  exploding  without  giv- 
ing off  a  smoke,  save  a  slight  violet  vapor 
that  is  hardly  noticeable.  This  powder  is 
made  in  long  cylindrical  strings  and  cut  up 
into  little  pieces.  In  order  to  keep  this  ex- 
plosive oily  and  to  prevent  its  igniting  by 
friction  from  rough  handling,  it  is  shaken 
in  a  receptacle  containing  powdered  black 
lead,  or  plumbago,  thus  receiving  a  coat  of 
tlie  stuff.  Some  kinds  of  smokeless  powder 
resemble  strips  of  slippery-elm  bark.  This 
is  made  in  slabs  a  foot  or  more  in  length, 
and  about  a  quarter  of  an  inch  in  thick- 
ness. This  kind  of  powder  is  much  more 
safely  handled  than  ordinary  black  powder 
and  will  burn  readily  and  without  danger 
if  a  match  is  applied  to  it.  Tlic  flame  is 
steady  and  the  powder  does  not  flash  off 
with  a  great  splutter.  Sonic  of  the  stuff  is 
cut  up  in  chip  shape.  This  will  stand  ham- 
mering; in  fact,  it  is  loaded  into  shells  with 
a  great  deal  of  hammering.  Cordite,  as  its 
name  signifies,  is  made  in  long  stringy 
shapes. 

NITBO-GLYCERINE. 

One  of  the  best  known  of  the  terrible  ex- 
plosives is  nitro-glycerine.  This  is  used 
frequently  for  deadly  purposes,  but  is  more 
often  used  in  commerce,  for  blasting  rocks, 
wells,  etc.  In  color,  this  explosive  is  gen- 
erally a  light  yellow.  It  is  odorless,  has  a 
sweet  pungent  taste,  and  when  placed  on 
the  skin  will  cause  a  headache.  Its  method 
of  manufacture  is  somewhat    m   follows; 


S4 


MODERN^ INVENTIONS  AND  DISCOVERIES 


Into  a  large  tank  called  an  "agitator"  is 
stirred  a  quantity  of  nitric  and  sulphuric 
acids,  in  equal  quantities.  Tlic  stirring  ia 
done  by  means  of  automatic,  revolving  pad- 
dles. After  there  are  2.1  pounds  of  the 
mixture,  1,500  pounds  of  sweet  glycerine 
arc  added.  At  once  the  mixture  ri:ies  rap- 
idly in  heat.  Since  it  will  explode  at  90 
degrees  i'.,  water  pi^K's  are  provided  about 


IN   THE    KnEULIN,    MOSCOW,    KUSSIA. 


the  agitator  to  keep  the  niixtui-e  c(mi1.  Tn 
carrying  the  stuff,  there  is  great  danger  of 
spilling  it,  which  would  at  onee  cause  a 
terrible  explosion.  The  life  of  the  nitro- 
glycerine maker  is  only  alwut  five  years'  at 
his  work.  As  in  the  fact<)ries  of  nlher 
jiowders  and  exploaivo-i,  great  care  is  taken 
that  no  metals  are  worn.  The  citrfhing  and 
shoes  of  the  employes'  must  lie  changed 
frequently,  so  that  gritting  dust  will  not 
aceumiilate  in  them.  Even  canvas  shoes 
must  be  worn,  and  the  trousers  of  the  work- 


ing men  must  not  be  turned  up  for  fcai 
gravel  might  be  gathered  in  tUeni. 

THE  "DITH-SUH"  BULLET. 

Progress  in  the  matter  of  projectiles  has 
taken  two  distinct  directions,  one  toward 
ferocity,  the  otlier,  oildly  enough,  toward 
gentleness  in  warfare.  The  aim  in  battle 
generally  is  simply  to  disable  the  enemy. 
There  is  not  a  gen- 
eral desire  to  maim 
for  life.  Therefore, 
if  a  bullet  cannot  kill 
a  man  outright,  it  is 
better  that  it  hurt 
him  as  little  as  |h>s- 
sible.  This  is  the 
eilect  of  some  of  the 
bettor  smofjtli  halls 
fired  from  the  uioil- 
ern  small  rifles.  !Men 
have  even  been 
known  to  be  pierced 
by  such  buUeta  with- 
out serious  injury. 
On  the  other  luind, 
such  affairs  as  the 
'■duHi-ilum'' bullet  are 
atntcilies  for  cruel 
intent.  This  bullet 
is  driven  by  charges  of  c<mlite.  The  inner 
])art  of  the  bullet  is  made  of  soft  lead,  but 
it  has  a  thin  outer  sheath  of  hard  nickel  or 
copjier.  Its  end  is  cleft  downward  for  a 
slmrt  distance.  Tliuf,  when  this  bullet 
strikes  its  victim,  man  or  boast,  the  soft 
lend  expands  while  the  covering  breaks 
jaggediy,  inflicting  terribly  painfnl 
wounds.  Another  monstiims  invention  is 
known  as  the  base  shell.  This  is  a  con- 
trivance for  firing  from  a  big  cannon,  the 
ball  having  a  base  separate  from  the  head. 
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TbiB  base  is  on  ball  bearings  and  is 
equipped  with  four  scythe-like  knives 
wbich  fold  up  on  the  side  of  the  bell  until 
it  is  discharged.  When  the  shell  starts  on 
ite  errand  of  carnage,  the  rifling  of  the  gun 
starts  the  pointed  part  of  the  shell  to  re- 
volving, but  the  base  stands  stationary. 
The  knives  spring  from  their  places  and 
cover  a  diameter  of  45  inches.  It  may  be 
imagined  what  havoc  these  blades  would 


built  in  the  shape  of  a  cigar,  loaded  with 
guncotton  or  dynamite  in  the  point  of  the 
nose.  Within  the  device  is  an  electric 
storage  battery  attached  to  a  propeller  at 
the  rear,  which  will  drive  the  death-dealing 
machine  boat  through  the  water  to  the 
enemy's  ship.  When  one  of  these  torpedoes 
is  to  be  discharged  the  electricity  is  turned 
on,  the  rudders  adjusted  so  that  the  ma- 
chine will  go  in  a  given  direction,  and  then 


work  in  a  close  line  of  infantry.  And,  even 
then,  the  work  of  the  shell  is  not  complete, 
for  when  it  strikes  it  explodes.  Other  pro- 
jectiles for  naval  warfare,  weighing  thou- 
sands of  pounds,  are  made  of  hardened 
steel  and  will  pierce  the  immense  armor 
plates  of  the  battleships  with  apparent  ease. 
Host  of  these  explode  after  striking. 

'roBPESOES  Ain>  vnras. 

Torpedoes  and  mines  are  the  dread  of 
the  navies  of  the  world.  The  havoc  they 
voik  ia  great  and  terrible.    The  former  is 


it  is  shot  out  of  a  cMiiprcssod  air  device 
toward  the  enemy.  It  travels  with  little 
noise  and  great  speed,  and  when  it  strikes 
an  object  its  cap  discharges  its  load  of 
dynamite  and  wrecks  everything  within 
touch.  During  both  peace  and  war  im- 
portant harbors  are  dotted  over  with  sub- 
marine mines  or  Iwimlis  of  great  explosive 
force.  These  arc  connocled  with  the  shore 
by  electricity  so  that  (Iicy  may  !»  fired  off 
at  will  many  miles  from  the  man  who  oper- 
ates them.  Sonic,  also,  float  upon  the  sur- 
face and  go  off  on  contact.    For  those  fired 
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fay  electricity-  charts  are  made,  showing  the 
exact  location  of  every  one.  By  looking 
through  a  telescope  the  operator,  miles 
away,  can  tell  just  when  the  enemy's  vesael 
is  over  a  certain  mine.  A  switch  is  then 
tamed,  and  the  ship  is  blown  to  atoms. 

THB    OATLIHa    AHD    H0TCHKIS8    OUVS. 

The  machine  gun  works  deadly  havoc 
either  from  the  cnjw's  nest  or  fighting  top 
of  a  ship,  or  on  the  battle6eld.  Among  the 
terrible  enannes  of  war  ih'M^  most  promi- 
nent are  the  Gatliri"  Maxim  and  Hotchkiss 


grooree  into  tbeir  chambers,  and  are  ejected 

antomaticallj'  as  soon  as  discharged.  Abotit 
1,200  shells  a  minnte  can  he  fired  ^m  a 
Gatling,  The  Maxim  is  entirely  self-acting 
after  the  first  dischaiga  The  cartridges 
are  loaded  into  the  gun  on  a  belt,  and  all 
the  gunner  has  to  do  is  (o  pnll  the  tri^er 
for  the  first  shot,  and  keep  aim.  The  recoil 
is  sufScieut  to  open  the  breech,  throw  out 
the  empt^-  shells,  admit  a  fresh  shell,  cock 
the  gun  and  fire  it  again.  A  belt  with  600 
cartridges  can  run  through  the  gun  in  a 
minute. 


IN    THE    WORLD. 


guns.  The  first-named  is  construftcd  of  a 
numl^er  of  barrels  joinoil  together  side  by 
side  so  that  at  a  distauee  the  whole  con- 
trivance io<'ks  like  a  big,  stubby  gun.  Gen- 
erally about  ton  barrek  make  up  one  gun, 
and  all  revolve  upon  one  central  pivot. 
Each  chamber  has  a  separate  lock  which 
discharges  the  cartridge  when  the  barrel 
reaches  its  proper  position.  The  affair 
works  by  a  crank  and  the  cartridges  are 
allowed  to  slide  from  a  rack  down  through 


THE    ABMSTBONQ   GITN. 

Tlic  largest  calibered  rapid-fire  gim  is  the 
Anustrong,  which  uses  41^  pounds  of 
smokeless  powder  at  a  dischai^,  and 
throws  a  six-inch  shell  weighing  100 
pounds  with  enough  jwwer  to  go  through 
fifteen  inches  of  wrought  iron.  Smaller 
guns  of  the  same  order  throw  forty-five- 
pound  shells  at  the  rate  of  fifteen  a  minute. 
The  Hotchkisa  and  Driggs-Schroeder  rapid- 
fire  guns  were  invented  by  Americans  and 
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■were  designed  principally  for  the  fighting- 
tops  of  war  vessels.  They  are  swung  on 
pivots,  so  that  they  may  be  thrown  in  any 
direction.  This  gun  is  fired  shot  by  shot, 
but  36  shells  a  minute  can  be  sent  off  with 
great  force.  The  gun- 
ner steadies  tlic  gun 
by  pressing  a  bntt  to 
his  shoulder,  like  an 
ordinary  fowling 
piece.  lie  thus  has 
his  arms  and  hands 
free  to  aim  the  gun, 
load  and  fire  it. 
THB  BEASCHLZGHT. 
Of  great  use  in 
modem  warfare  as 
well  as  in  commercial 
marine  Bcr\'ice  is  the 
searchlight.  Nowa- 
days, nearly  eve  ry 
steam-driven  vessel  is 
equipped  with  one  or 
more  of  the  great 
lightfi.  In  war  they 
are  servicoab'.c  in  lo- 
cating the  enemy  at 
night,  in  detecting  the 
movement  of  torpedo 
boats,  and  in  directing 
vessels  by  signals.  In 
commerce  they  aid  in 
ftignaling,  in  lighting 
the  path  of  the  vessel, 
and  in  rescuing  people 
who  fall  overboard. 
Tbey  are  used  in  light- 
houses, and  even  fire 
departments  in  the  great  cities  use  them  to 
light  up  dark  buildings  where  the  firemen 
must  go.  Some  of  these  lights  throw 
besma  many  miles.     Qeoerally    they    are 


made  of  lenses  and  reflectors  that  will 
collect  and  send  out  the  light  of  a  25,000- 
candle-power  electric  arc  lamp.  They  are 
constructed  in  cylindrical  shape  about  a 
yard  deep,  and  nearly  of  the  same  diam- 


eter. In  the  back  are  silver-back  reflect- 
ing lenses  of  great  power,  and  powerful 
reflecting  lenses  are  placed  in  the  focus 
of  the  beam  of  the  enclosed  electric  light. 
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Eoth  of  tlifcs'r  l';nT<?s  cfiU'xt  aud  c^nctntratc 
tlie  liglit  aii<i  tlirow  it  far  out  ujioa  the 
iii^Lt.  TLft  rav=  art-  kc-pt  -ji  c1'.>5c-  together 
iliat  nearer  a  mile-  awav  ibc  '.viilth  of  ilie 
Iirojftotfc-l  ljf:aiu  i.-'  onlv  aU^ut  fifty  fwt.  The 
wLoI*-  fk-vict  ia  poiie'l  on  a  n.-volving  ixrd-      i-jun-ls.     Tlii?  IcD; 


Ii  ha*  iim-L-  I-y-n  iti=talle>]  in  the  olweira- 
ton>'  f.'U  tilt-  ftUQiiuii  of  Mount  Lowe,  C'ali- 
foruia.  It  Las  a  power  of  3,000,000 
caii'Iic-*.  and  throws  a  brilliant  light  150 
Itn  huge  reflecting  lens  weighs  SOO 


I^l'SCHING  OF  THE  ARMORED  CRUISER  -i 
Illii-ratloi,  nhoKF   T-i.Pl    leaving   "thi    «.j-,-   a,  r-amr'i 
Ai.ni  2;.    IMO.    irtrpoMltc  piflur*  ■vprrx-i^ls  her  com 
at  wa.) 

f.-tul  ami  cnn  Ur  movfil  in  any  .lircctiim 
'h-Hn-.l.  One  of  the  hirj.Tst  of  iIrso  great 
seiirohli^fhts  was  exhibited  on  the  roof  of  the 
Mfinnfarturers'  Building  at  the  Wf.rld's 
Coluijibian  Expcsition  at  Chicago  in  li'J'i, 


ihree-qnarters  of  an 
inch  thick  at  the 
elges,  and  one  -  six- 
teenth in  the  center. 
The  whole  light  weighs 
fi.OOO  pounds,  is  11 
tWt  high,  and  yet  so 
delieatt-ly  is  it  ]Kii3cd 
that  a  ohild  can  direct 
il  at  will. 


America  makes  by 
fur  the  best  uniiur 
j>Iate  in  the  world. 
The  pr-icess  of  con- 
viriinj:  crude  iron  ore 
iiiTo  the  iniinster  hun- 
dred -  ton  2'''^*'-'^  of 
jireel.  two  feet  thick, 
for  the  sides  of  Kittle- 
ships,  is  wry  interest- 
ing. At  South  lleth- 
Ifhem,  Pennsylvania, 
is  Wateil  the  great 
iiHidcrii  plate-making 
plant.  Here  have  been 
uiasterei!  so  perfectly 
the  great  forces  of 
niitnre  that  masses  of 

">e  metal   !»>  great   as   to 

s^fui    almost    iumifir- 

iidli'd    with    great   siniidlcity. 

iinbinatii*n  of  pure   iron  and 


111.!.-    an. 

Afier   lb 

carbon  v.Iiidi  itiiikes  steel  has  been  blasted 

free  fnnn   iiiipiirities,  and   the  metal  has 

been  shaped  into  glowing  ingots,  the  open 
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hearth  system  is  resorted  to  to  shape  the  together  with  the  hot  air  of  the  hearth, 
great  hot  masses  into  proper  form.  The  This  passage  opens  upon  another  open 
rcasoii  for  using  an  open  hearth  is  on  henrth  just  opposite  from  the  one  in  use. 
account  of  the  great  heat  generated  for  The  spare  heat  thus  keeps  both  warm,  and 
inakin"-  the  armor  plates.  Sometimes  pig  in  order  to  save  the  heat  these  passages  are 
iron  is  brought  to  the 
furnace  and  there 
mi.\cd  with  scrap  steel 
or  other  ingredients, 
to   turn    it   into  eteel. 

Ko  other  enclosure  for 
the  steel  is  needed  than 

the  bare  walls  of   the 

furnaces.      Ilere     the 

steel    is    subjected    to 

about  4,000  degrees  of 

heat.        This     intense 

heat     is    obtained    by 

first  treating  coal  with 

a    great   heat   in    air- 
tight     ovens,      where 

lliere  is  but  a  limited 

supply    of    oxygen. 

This     causes     an     in- 
tensely hot  ga^.     This 

fiery  gas  passes 

through  firebrick  chan- 
nels   that    open    upon 

the   hearth   where   th« 

steel  is  waiting.   When 

the    supply    of    fresh 

oxygen     in     the     air 

meets  this  gas  it  bursts 

into   flames    instantly. 

The  combustion  is  ter- 
rific and  the  iron  and  oeKPiptioi 

carbon   or  scrap   steel        wrtiid^We 
are  converted   instant- 
ly into  a  flaming  mass,  while  a  heat  of  sun-      used  reversely  every  tH-eiity  minutes,  each 
like  force  is  thrown  off.  keeping  warm  for  the  other,  when  its  tumi 

The  spare  gas  from  this  furnace  is  car-       comes.      This    method    saves    a   great   ex- 
ried  off  through  anoUier  firebrick  passage,      pense.    At  South  Bethlehem  eight  of  these 


THK  LARGEST  CRUISER  IN  ACTIVE  SERVICE. 
U.  S.  S.  "Colorado"  at  lull  Bpeed, 
I— Length.   602  feet;   beom,   E9   tcel  «   IncUfB:   speed,    22  knots;    horie- 
'  baltery    tour  S-lncb  R.   F.  rlOes.  fourteen  6-lneb,  elgbteen  ll-pouad- 
ve  3-pounden;  coit,  13,78(1.000. 
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open-hearth  furnaces  are  in 
urf.  iijiir  capable  of  baudling 
f'-rtv  x<fi\i  of  metal  each,  and 
tlic  iither  f-mr,  half  as  much. 

the  pni{H.-r  heat  has 
Itfii  seeiin-il  and  tlic  molting 
ami  mixnig  of  the  ftccl  has 
s»'no  f:ir  enough,  the  fier\- 
1  is  run  off  from  the 
li(\trlh<  ir.to  great  caldrons 
wlilfli  nm  on  rails.  Thence 
the  metal  is  ladled  off  into 
iti-iMs  that  atsii  nm  on  tracks. 
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sels  are  to  be  constructed  often  weigh  120 
tons  and  take  days  to  cool  off.  After 
they  are  cool  enough  to  handle,  great 
traveling  cranes,  with  which  the  works  are 
equipped,  pick  them  up  and  transport  them 
to  otiier  fiimaeea  where  they  are  heated 
over  again  in  a  temperature  o£  over  a 
thousand       degrees      Fahrenheit       These 


metal  clear  through,  and  not  simply  a  few 
inches  from  the  surface,  as  was  the  case 
with  liie  hammering  method.  This  is  much 
hetter,  for  it  gives  the  proper  strength  to 
ivithstand  the  great  forces  brought  to  bear 
upon  amior  plates,  gun  barrels  and  crank- 
shafts. After  several  treatments  of  ex- 
treme heat  and  pressure,  the  tempering  is 


THE   SWIFTEST  BATT1.ESHIP 

AFLOAT.-U.    S. 

s.  ■ 

MAINE," 

I  Ibe  eountrj. 

The  new  Tewwl  embodlM  nil  1niprov*nient»  bukke 
years,  and  IB  tfte  leading   Bhip  ot  her  dans   In    Ihe 

wentv-rour  amaller  guns,  all  ot  rapid  Hr*. 

Ship  «.  lauDCbed  at  Philadelpbia.  July  21,   1901 

ary  16,  IKSS,  whe 
ted  by  eiperlenr 

M-  bfl*Iiery,*''f?uf 

251 
;ld" 

1^1^ 

cranes  are  great  heavy  machines  weighing 
ab*mt  1T5  tons,  and  needing  1,500-horse- 
pf)wer  to  operate  them.  In  the  reheating 
process,  great  care  must  be  exerted  not  to 
crack  the  ingot.  Tlien  another  pressure  of 
about  23,000,000  pounds  ia  brought  to  bear 
on  the  metftl  in  a  hydraulic  shaping  press. 
This    method  of   tempering  hardens    the 


fini,=hcd  by  annealing,  or  by  suddenly 
plunging  into  oil  to  prevent  crystallizing. 
After  this  hardening  it  might  seem  that 
the  steel  turned  out  would  be  so  hard  that 
it  could  not  be  altered  in  shape.  Science, 
however,  provides  great  shears,  buzz  saws 
and  lathes  which  will  turn  the  steel  into 
pes.    The  saws  are  84  inches  in 
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diameter  and  are  equipped  with  76  in- 
uerted  teeth.  This  saw  can  run  through 
a  steel  plate  33  feet  loug  and  two  feet 
thick.  Luthcs  for  turning  guns  and  crank- 
shafts for  ships  will  turn  great  blanks  and 
pare  them  as  desired.  Anuor  plates  aro 
shaped  by  being  put  under  great  hydraulic 
presses  which  exert  tremendous  power  and 


seemingly  pooreat  plates  and  teat  them. 
The  testing  is  done  on  a  special  ground, 
and  consistfl  of  firing  heavy  ehells  at  the 
new  armor  from  a  short  distance.  Some- 
times, the  armor  is  only  slightly  acratcliedi 
again,  the  balls  go  tkro.u^  cleanly.  If  the 
testing  plate  stands  the  ordeal,  the  whole 
batch  is  accepted  for  the  armor  of  some 


will  lK>nrI  llir  jilatc-  to  fif  tlic  sliip  for  wliii-Ii 
ihrv  an?  iiitcnilcd. 

TJu-sc  plafcH  iiiu,-;f  UTid<TS'*  m'vito  tests 
Ix'fdro  tliey  will  \yc  ncropted  for  .«orvifc  in 
file  navy.  Gfivonimrnt  officpr:'  supcn'iso 
all  ilio  work  of  caftins  and  tomperiiifr  t^i  sec 
tlinf  it  is  done  right.     The«>  mon  srlrct  the 


wiirship.  If  two  jdatow  fail  all  the  casting 
is  thi-uwii  out  at  tlic  cost  of  the  contractor, 
ami  a  new  set  must  lie  made.  The  l»e3t 
jinnor  plates  luive  been  devised  after  plans 
by  llurvey  iiiid  by  Knipp,  the  great  gim 
mnkci-s.  Tlie  surface  of  the  plates  is  gen- 
•Tallv  full  nf  littlo  odd  scams  and  lines,  hnt 
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this  does  not  mar  the  impenetrability  of 

them. 

SIX    NEW    BATTLESHIPS. 

Since  the  Spanish-American  war  there 
have  been  great  advances  in  the  building 
of  warships.  Many  new  craft  have  been 
added  to  our  na^-y.  Six  new  monster  bat- 
tleships of  the  finest  type  have  been  pro- 
vided :  the  Alabama,  Kearsarge,  Kentucky, 
Illinois,  Maine  and  Wisconsin.  The  meas- 
urements of  the  Kentucky  and  Kearsarge 
will  serve  to  indicate  the  size  of  our  new 
naval  equipment.  The  water-line  length  is 
SOS  feet;  displacement,  11,525  tons;  horse- 
power, 10,000;  speed,  16  knots  an  hour; 
water-line  armor  belt,  16l^  inches;  side 
armor  above  the  belt,  6  inclijes;  turret 
armor,  17  and  15  inches;  conning  tower, 
10  inches;  protective  deck,  2%  inches. 
The  armament  consists  of  a  main  battery 


of  four  13-inch  gims,  a  secondary  battery 
of  fourteen  5-inch,  rapid-fire  guns,  and 
twenty  6-pound  rapid-fire  guns.  The  sub- 
main  battery  has  four  8-inch  guns.  The 
main  battery  projectiles  weigh  1,100 
pounds,  leave  the  muzzle  with  almost  in- 
calculable energy,  and  have  the  penetrating 
power  of  piercing  34^/)  inches  of  wrought 
iron. 

Experiments  to  disable  a  balloon  in  the 
air  by  rifle  or  field  gun  fire  have  been  car- 
ried out  by  the  Austrian  army.  A  balloon 
7,000  feet  high  was  held  at  anchor,  and 
the  gunners,  kept  ignorant  of  the  range, 
were  told  to  disable  it.  Twenty-two  shots 
were  fired  before  the  approximate  range 
was  found,  and  it  was  only  at  the  sixty- 
fourth  round  that  the  balloon  was  hit,  and 
that  slightly,  but  the  small  rupture  of  the 
gas  bag  made  it  slowly  descend. 


A  SLOT  MACHINE  THAT  TAKES  PHOTOGRAPHS 


The  latest  thing  in  slot  machines  is  one 
that  will  take  your  photograph,  devcloj)  it, 
and  present  it  to  you  in  a  frame,  with  a 
pin  attached  to  the  back  affixing  it  to  a 
garment — all  in  just  two  minutes,  by  the 
wateh.  This  is  just  now  being  installed 
in  every  railroad  station  of  importance  and 
in  other  public  places  where  a  harvest  of 
nickels  is  to  be  gathered. 

In  order  to  have  your  picture  taken,  you 
drop  a  nickel  in  the  slot  and  then  detiich 
from  the  machine  a  handle,  which  retains 
connection  with  the  apparatus  by  a  wire. 
Then  you  sit  down  in  a  chair,  still  holding 
the  handle,  and  observe  yourself  in  a  small 
mirror  placed  for  that  purpose  in  front  of 
the  machine.  When  you  have  the  proper 
attitude  and  expression  you  press  a  button 


in  the  handle,  and  immediately  a  brilliant 
electric  light  is  flashed  uptni  you.  At  the 
same  time  a  bell  rings,  and  continues  to 
ring  while  the  exposure  lasts. 

The  exposure  is  only  about  two  seconds, 
during  which,  of  course,  you  are  expected 
to  remain  perfectly  still.  You  may  then 
get  np  from  the  chair  and  relinquish  the 
handle,  inasmuch  as  the  machine  will  do 
the  rest.  The  plate  which  has  been  ex- 
posed is  automatically  inmiersed  in  a  de- 
veloping bath,  where  it  remains  for  five 
seconds.  Out  of  this  it  slides  into  a  flxing 
bath,  where  it  lies  for  25  seconds.  Then 
it  goes  into  a  chemical  wash  for  a  few 
more  seconds,  and,  emerging  therefrom,  is 
almast  instantly  presented  to  you,  framed 
as  aforesaid,  and  with  a  pin  at  the  back. 
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Of  course,  the  plate  is  developed  not  as 
a  negative,  but  a^  a  pCKiitivc.  f  urtlienuore, 
it  is  already  contained  in  its  little  frame, 
with  a  jiin  attached,  when  it  is  put  into  the 
machine.  Hence  no  time  is  lost  supplying 
the  frame  with  the  ]x.rtrait,  and  the  latter 


is  pToduecd  complete  inside  of  two  minat«8. 
The  chemical  wasli  which  succeeds  the  fix- 
ing bath  is,  of  necessity,  a  prompt  drier. 
This  novelty  is  the  invention  of  a  Cleve- 
land, Ohio,  genius.  The  price  of  the  pic- 
tures is  a  nickel  each. 


NEW   DISCOVERIES   IN  THE  FIELD  OF   MEDICINE  AND   SURGERY 


While  progreM   has  been   made   in  tlie 

realm  of  mec-lianical  ami  ccimmcreial  dis- 
coveries ami  iiivt'iitiims,  means  have  been 
(k-vi,-fii  thnpiifili  the  aid  «(  scienco  to  heal 


seientiiic  branches,  have  forged  ahead 
steadily  until  lii-day  thousands  of  people 
owe  tlicir  lives  ti>  ihc  march  of  progress  in 
these  seientiiic  efforts. 


CTLTRA  VIOLET  HAYS  OT  LIOHT  PBRFORU  WOXDROl'S  CURES. 

UICBOBES. 


tiie  aHments  of  man  and  beast,  long  thought 
incurable.  Jlen  <)f  medicine  and  surgery, 
?pniTr'd  on  by  marvelous  discoveries  In  tho 
sphere  of  electricity,  bacteriology  and  other 


It  was  oomparntivi'ly  only  a  few  yean 
ago  tliat  science  learned  that  the  common 
source  of  many  diseases  before  attribatable 
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to  DomerDiiB  causes  was  the  existence  of 
microbes  or  bacilli  in  the  human  system. 
Xheao  microbes  are  tiny  animal  creatures 
which  feast  on  the  healthy  tissue  of  the 
body  and  waste  it  away.  So  far  baa  science 
gone  that  bacteriolt^sts  have  discovered 
that  different  kinds  of  microbes  produce 
different  kinds  of  diseases.  They  have  even 
raised  these  animalculic,  experimented  with 
them,  classified  them,  and  by  careful  study 
have  found  treatment  that  in  many  cases 
will  aimihilate  them. 

COHSmiFTION. 

The  fight  against  tuberculosis  or  con- 
sumption of  the  longs  has  been  a  hard  and 
di  scouraging 
task.  Numerous 
methods  have 
he«Q  used  with 
ficaut  success. 
One,  of  recent 
date,  has  been 
efficacious  to 
some  d^ree,  and 
is  the  discovery 
of  Dr.  J.  B.  Mur- 
phy, of  Chicago, 
who  ioTented  the 
Murphy  button 
"for  patching  to- 
gether severed  in- 
testinefl."  Dr. 
Murphy  pierces  a 
diseased  lung 
with  a  hollow 
needle,  injects  a  gas  which  canaea  the  lung 
to  collapse,  and  then  allows  that  porti(si 
of  the  lung  which  is  diseased  to  get  to- 
gether. This  makes  the  lung  smaller,  but 
tiiroug^  gradual  use  it  will  regain  its  for- 


SB.      FINSEH'S     TBEATHEHT  —  CONCEST- 
TBATES    BATS    OF    VIOLET    LIQHI. 

Some  diseases  of  the  skin  which  are 
caused  by  bacteria  are  treated  by  light 
Dr.  Finsen,  of  Copenhagen,  has  perfected  a 
method  of  concentrating  violet  rays  of 
light,  which,  when  cast  on  diseased  tissue, 
seemingly  penetrate  it  with  bactericidal 
effect.  Some  of  the  exjjeriments  along  this 
line  are  interesting.  Dr.  Finsen  exposed  a 
bacillus  culture  to  bright  sunshine  and 
found  that  the  light  killed  it  in  an  hour 
and  a  half.  The  same  work  could  t>e  done 
by  electric  light  in  eight  hours,  lie  discov- 
ered that  when  the  skin  was  full  of  blood 
the  light  took  a  longer  time  to  penetrate. 


SBDUCINO  LUXATION  OF'  THE  IITH  AND  12TH   DORSAL    VERTEBRAE. 


He  proved  this  by  putting  a  piece  of  8«i- 
sitized  paper  behind  a  man's  ear  and  this, 
after  a  considerable  exposure,  was  not 
affected  by  the  light.  When  the  blood  was 
pressed  away  from  the  ear  an  exposure  of 
20  seconds  turned  the  paper  black.    Fnt- 


e,a 
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ther  exi>eriiiicnt3  allowed  Dr.  Finaen  that 
bhic  rays  of  ligLt  would  kill  bacteria.  In 
ortk-r,  tiicvcfore,  \»  concentrate  these  rays, 
he  divided  tlie  Isim,  between  tlie  glasses  of 
which  lio  put  a  solution  of  bright  blue, 
weak,  amnioiiiaeiil  citjiper  sulphate.  This 
served  to  absuvh  nearly  all  (he  rays  e-\cept 
blue  and  violet,  which  were  allowed  to  pass. 
These  lenses  are  attached  to  tlio  skin  by 
rnblwr  hands,  ('ool  water  is  run  over  the 
glasse;!  to  prevent  the  heat  of  the  rays  from 
blistering  the  skin.  The  weight  uf  the 
ghiss  prei'ses  th<>  lilmid  away  from  the  snr- 
fae<^,  and  the  violet  rays  ipiickly  [lenetrate 
the  skin  and  kill  the  gerni^.  Smallpox, 
hipns  or  lul)i>rcnlo.-iH;  of  the  skin,  and  many 
other  skin  diseases  hiivc  thus  Iwen  cured. 

LIQUID    AIR. 

^\'e  have  de-crihcil  in  another  section  (■{ 
this  biMik  siimc  of  [liu  marvelous  attribute's 
of  liijuid  air.  Its  intense  etild  has  the  same 
pnrjperty  as  great  heat  without  causing  a 
blister.  Tlius,  naturally,  the  use  of  liiinid 
air  in  some  sort-;  of  diseases  where  cauteriz- 
ing or  burning  away  is  necc^ssary  has  phowu 
marked  sneee.ss.  I'utrid  fle^ll  is  killed  and 
foreign  growth  is  removed  by  ils  agency. 
Ulcei-s  have  been  eaten  out  and  facial 
erysipelas  has  Ix'cn  cured  by  driving  away 
the  heal  fitjin  inflamed  tissues  tiirougli  ridl- 
ing  a  glass  bulb  filled  with  liijnid  air  over 
the  face,  yrequenlly  il  takes  ihe  place  of 
tbe  surgeon's  knife, 

THE    X-BAT. 

Almost  evei'y  one  lias  Iieard  of  the  use 
of  tlie  X-ray  for  surgery.  Although  the 
discovery  uf  the  lioentgen  ray  is  only  of 
recent  date,  already  niarvelons  operations 
have  been  |>erformeil  which  would  not  have 
been  possible  without  Its  aid.    By  means  of 


skiagraphs,  or  shadow  pictures,  taken  with 
this  all-pcnet rating  light,  bullets,  blood 
clots  on  the  brain,  broken  bones  and  the 
like  have  been  located,  and  tbns  operations 
have  been  rendered  possible.  Fre<iuently 
some  foreign  substance  is  present  iu  the 
body  of  which  no  knowledge  is  had.  Some- 
times (he  .skull  is  fractured  slightly  without 
Ihe  knowledge  of  the  physician.  The  X-ray 
discovered  these,  as  well  as  consumption  in 


Dy  courtoi)'  ol  Dr.  Zeltler. 
UEMOVING    TVMOll    ATTACHED    TO    5TH,    STH 
AND  7T1I  CERVICAL  VERTEBRAE. 
N'o  Aucethetics  Ueed— No  Pain  Eiperlcnced. 

early  stages,  ruptures  and  enlargement  of 
the  heart,  stomach  and  other  organs.  One 
case,  brought  to  light  some  time  ago,  was 
that  of  a  patient  who  suffertHl  pains  near 
his  nose.  \n  abscess  had  formed  and  the 
skiagrai'li  dlsc<ivered  a  small  sack  in  the 
.cavity  back  of  his  nose,,  containing  33 
miniature  teeth.  In  the  fight  against 
bacilli,  serums  are  used.  These  in  the  main 
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are  procured  by  taking  the  blood  of  an 
animal  inoculated  with  some  certain  dis- 
ease. M.  Pasteur  has  had  remarkable  suc- 
cess with  his  serum  for  preventing  hydro- 
phobia aud  the  plague. 

BTTISSON'S  CUBE  POB  ETSBOPHOBIA. 

In  the  Pasteur  institute  for  rabies  great 
numbers  of  people  have  been  successfully 


Some  scientists  believe  that  hydrophobia 
cannot  be  cured,  yet  there  have  been  cures 
of  the  rabies  in  their  last  stages,  under  the 
Euisson  system.  It  is  well  known  that  tlie 
system  of  sweating  by  violent  exercise,  or 
by  Turkish  baths,  removes  impurities  from 
the  body.  This  is  the  system  discovered  by 
the  French  physician,  Dr.  Buisson,  al- 
though it  is  said  the  Arabs  have  long  known 


f  tbe  Lawrence  Co. 

OPERATINO   CUNIC    OP   THE    NORTHWESTERN    UNIVERSITY    DENTAL    SCHOOL- 
PaUenta  are  treated  tree,  tor  the  pracUce  the  Btudente  get 


treated  for  hydrophobia.  There  is  much 
cruelty,  however,  in  the  system,  for  in 
order  to  keep  the  Berum  fresh,  small  ani- 
mals, lite  rabbits,  must  he  inoculated  in 
large  numbers.  The  Pasteur  treatment 
does  not  cure  hydrophobia ;  it  simply  pre- 
vents it 


of  this  primitive  cure.  Commonly  these 
nomads  swathe  themselves  in  heavy  blank- 
ets of  camel  hair  to  cure  snake  bitea.  Dr. 
Buisson  was  called  to  treat  a  patient  who 
was  affected  with  the  rabies.  He  bled  her, 
accidentally  cut  his  own  Enger  and  wiped 
it  incautiously  upon   a  handkerchief  wet 
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with  the  patient's  saliva.  Although  he 
cauterized  tlie  wound,  lie  was  seized  so 
violently  with  the  disease  that  he  thought 
death  was  near.  Knowing  that  a  vapor 
hath  frequently  hrings  on  stupor,  he  went 
to  a  bathing  estflhlishment  to  die  in  peace. 
At  127  degrees,  Pahrenhcit,  he  found  him- 
self cured  accidentally.  After  experiment- 
ing, he  found  prevention  easily  possible 
when  the  treatment  was  used  soon  after  the 
bite,  and  many  marvelous  cures  have  since 


MICHOSCOPIC    ItOOM. 


hern  effected,  even  when  flic  ]>alients  were 
in  ihe  thro^-s  of  madness,  A  simple  meiliiMl 
may  be  used  where  access  to  a  vajmr  batli  is 
not  possible.  Wrap  the  patient  in  a  blanket 
and  seat  him  on  an  open  chair  over  a  pan 
of  water  lieated  by  a  lamp.  It  is  not  known 
whether  it  is  the  sweating  that  opens  tlie 
pores,  letting  the  poisons  out  and  thus 
effecting  the  cure,  or  whether  the  extreme 
heat  kills  the  germs,  or  whether  both  com- 
bined produce  the  result. 


SIPHTHEBIA. 

Wonderful  cures  have  been  made  in 
treating  diphtheria  by  the  use  of  antitoxin. 
This  is  a  liquid  taken  from  the  glands  in 
the  neck  of  a  horse  which  has  been  inocu- 
lated to  a  fever  point  with  the  disease. 
After  the  serum  is  allowed  to  stand  a  while 
the  antitoxin  conies  to  the  surface  and  is 
skimmed  off.  When  the  liquid  is  injected 
into  the  patient's  blood  an  immediate  cure 
is  effected  unless  the  subject  is  in  the  ex- 
treme stages.  One  evil 
effect  from  this  treat- 
ment is  a  possible 
weakening  of  the  ac- 
tion of  the  heart. 
APPENDICITIS. 
Appendicitis  is  a 
disease  which  is  seem- 
ingly of  recent  origin, 
so  much  so  that  it  is 
said  to  be  fashionable 
to  have  operations  per- 
formed for  it.  The 
dif^ease  is  caused  by 
tlie  inflammation  of 
the  vennifonn  appen- 
dix, and  the  old  name 
fur  it  was  inflamma- 
tion of  the  bowels, 
from  which  many  peo- 
plfi  died  because  of  the  crude  methods  then 
iu  vogue  for  treatment.  Then  the  case  was 
not  considered  one  for  surgery.  The  in- 
flammation due  to  foreign  substances  in  the 
appendix  went  so  far  that  it  burst  the 
bowels,  and  the  poisons  from  the  abscess 
were  emptied  into  the  abdominal  cavity, 
thus  causing  death.  To-day,  upon  the  least 
sign  of  inflammation  on  the  right  side  of 
the  abdomen,  near  the  hip,  an  investiga- 
tion is  begun  in  connection  with  a  small, 
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worm-like  tube  attached  to  the  csecum — 
oiie  of  the  intestiucs.  It  is  less  than  half  a 
foot  long,  and  is  about  the  diameter  of  a 
quill.  This  organ  has  no  known  use,  closes 
by  a  rather  imperfect  valve,  and,  frequent- 
ly, in  adult  males  and  females,  becomes 
inflamed  by  irritation  from  fecal  secretions, 
such  as  result  through  taking  foreign  bodies 
into  the  system.  Fruit  seeds,  bitten  finger 
nails,  buttons  and  worms  will  cause  inflam- 
mation. Great  pain 
accompanies  this  dis- 
ease, and  any  pains, 
swellings,  tenderness, 
or  rigidity  of  the  right 
abdominal  wall  may 
indicate  it.  The  sur- 
gical operation  for  ap- 
l)endicitis  starts  with 
an  incision  of  several 
inches  in  tlie  inflamed 
quarter.  The  abscess 
is  probed,  sometimes, 
although  not  gener- 
ally. The  contents  of 
the  abscess  are  wasbed 
out  and  foreign  bodies 
are  bwked  for.  The 
tissues  are  washed 
with  antiseptic  solu- 
tions; then  the  intes- 
tine ia  drawn  out  of 
the  cavity  and  the  ap- 
pendix is  removed,  after  which  the  intestine 
is  cleansed,  sewed  up  and  put  hack.  Then 
the  outer  cavity  is  closed,  although  some- 
times this  is  impossible  at  first,  and  an 
opening  may  be  necessary  for  impurities  to 
pass  out. 

Great  advance  has  been  made  in  skin 
and  bone  grafting.  Frequently,  nowadays, 
we  hear  of  several  persons  ^ving  up  por- 


tions of  their  skin  to  be  grafted  onto  people 
who  may  have  been  severely  burned.  Some- 
times a  person's  own  flesh  is  stripped  away 
from  an  ami  to  supply  the  tissue  for  a  new 
nose  that  is  to  take  the  place  of  one  lost. 
In  such  cases  it  is  often  necessary  to  graft 
the  skin  onto  the  face,  and  still  leave  an 
end  attached  to  the  grow4ng  arm  in  order 
to  keep  the  skin  alive.  Then  after  the 
grafting  has  set  in  well  the  skin  may  be 
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removed  from  the  arm.  Bone  grafting  is 
similar.  Generally,  bones  of  the  ox  take 
the  place  of  silver  plates,  so  common  here- 
tofore. These  bones  are  decalcified,  or  have 
the  lime  taken  from  them  by  soaking  in  a 
-weak  solution  of  hydrochloric  acid.  Tbia 
renders  the  bone  like  so  much  gristle,  and 
it  may  be  cut  up  into  strips.  The  cavity 
that  is  to  be  filled  with  thie  bone  is  cleaned, 


TO 
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the  bone  placed  in  it  and  the  aldn  of  the 
wound  sewed  up.  Gradually,  the  bones 
grow  in  with  the  natural  bone,  become 
hard,  and  perform  the  functions  of  the 
human  bones  perfectly. 

BUTBABBVAUH,    THE   ULTSBT   AID   TO 


The  wonderful  progress  made  in  recent 
years  in  the  use  of  new  agencies  and  appli- 
ances by  which  to  facilitate  bloodless  and 
painless  surgical  operations,  is  signalized 
anew  by  a  remarkable  discovery  lately 
made  which  promises  to  become  a  boon  to 
the  world  through  its  potency  in  mitigating 
human  suffering. 

This  discover)'  occurred  in  connection 
with  the  manufacture  of  bi-products  at  the 
Armour  &  Co.  laboratories,  where  the 
chemists  are  now  producing  a  substance 
called  "suprarenalin."  It  is  one  of  the 
most  precious  articles  in  existence,  being 
worth  $7,000  a  pound,  and  is  so  iK)werful 
that  one  part  of  it,  dissolved  in  100,000 
parts  of  water,  will  show  its  presence  when 
tested  with  chloride  of  iron. 

It  has  been  found  that  the  suprarenal 
gland  of  an  animal — which  is  found  about 
the  kidneys,  when  reduced  to  a  drug — pos- 
sesses wonderful  astringent  properties;    so 


powerful  ihat  operstions  on  the  eye  and 
nose  may  be  performed  without  the  loss  of 
any  blood.  With  the  addition  of  cocaine 
such  operations  are  also  painless.  The 
great  value  of  this  to  a  surgeon  will  be 
appreciated  when  one  realizes  that  in  cut- 
ting around  the  eye  he  can  have  a  perfectly 
dear  field,  and  can  do  his  work  much  more 
quickly,  as  a  flow  of  blood  would  not  only 
obscure  the  operation,  but  would  make  it 
necessary  to  stop  frequently  and  wipe  it 
away  in  order  that  he  may  see  where  he  is 
cutting.  The  active  principle  has  been  iso- 
lated at  the  Armour  laboratory,  and  has 
been  named  "suprarenalin,**  a  word  that 
has  not  yet  gotten  into  the  dictionary.  It 
takes  7,000  grains  of  the  fresh  granular 
substance  to  make  one  grain  of  the  "supra- 
rcnalin."  However,  it  is  very  powerful, 
and  solutions  employed  by  surgeons  in  per- 
forming minor  operations  on  the  eye,  ear 
and  throat  vary  from  1-10,000  to  1-1,000 
in  strength. 

'*Suprarenalin"  is  ako  discovered  to  be 
the  greatest  stimulant  known,  and  is  now 
l)eing  used  in  the  place  of  strychnia  and 
other  of  the  old  remedies  which  were  em- 
ployed hypodermically  in  cases  of  heart 
failure. 


ACETYLENE  GAS,  THE  LATEST  ARTIFICIAL  LIGHT 


Acetylene  gas  is  given  off  when  calcium 
carbide  is  put  into  water.  Calcium,  or  cal- 
cium carbide,  is  a  hard,  porous,  grayish 
material  produced  by  fusing  pulverized 
coke  and  air-slaked  lime  in  an  electrical 
furnace.  One  ton  of  this  substance  will 
make  11,000  feet  of  acetylene  gas,  which  is 
equal  in  illuminating  power  to  about  264,- 
000  cubic  feet  of  ordinary  city  illuminating 


gas.     The  method  of  making  the  calcium 
carbide  is  as  follows: 

Two  thousand  pounds  of  lime  and  1,500 
pounds  of  coke  are  placed  in  an  electrical 
furnace.  The  lime  is  crushed  and  pulvei^ 
ized  by  suitable  machinery  and  is  slowly 
air-slaked  and  then  thoroughly  mixed  with 
the  coke.  In  the  bottom  of  the  electrical 
furnace  is  a  cast-iron  cruciblei  and  the  hot* 
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Or  coiirtaT  of  the  Acet]rleii*  Appuatni  Wl'g  Co. 
TWKNTY-LIOHT   OENERATOR.    CARBIDE 
caARQK,  It  POUNDS. 


torn  is  protected  by  a  thick 
layer  of  powdered  carbon, 
vbicb  is  a  good  conductor  of 
electricity,  but  a  poor  con- 
ductor of  beat  Tbis  bottom 
plate  forma  one  of  tbe  elec- 
trodes of  tbe  electric  cable 
vbicb  conveya  the  electrici^ 
to  tbe  furnace.  Tbe  otber 
electrode  of  tbe  cable  is  a 
large  carbon  "pencil,"  attach- 
ed to  tbe  wires  tbat  ran  to  an 
alternating  electrical  gener- 
ator. This  pencil  is  let  down 
into  the  mass  in  the  crucible, 
end  the  electric!^  being 
tamed  on,  something  like  an 
arc  light  is  formed.  Intense 
beat  is  derekiped  and  the  edke 


and  lime  are  fused,  producing  the  calcium 
carbide. 

Tbe  calcium  remains  nncbanged  in  dry 
air,  but  if  subjected  to  moisture  it  gives  off 
a  thick  heavy  gas  which  smells  like  garlic. 
This  is  acetylene.  All  tbat  is  necessary  to 
do  is  to  control  it  so  tbat'it  may  issue  fnmi 
a  jet  in  suitable  quantities,  and  then  light 
it.  Tbe  light  given  off  is  of  a  very  brilliant 
and  powerful  greenish  hue.  Tbis  gas  is 
highly  .explosive  unless  handled  carefully. 
It  is  being  used  in  great  quantities,  bow- 
ever,  and  especially  convenient  is  it  on  au- 
tomobiles, carriages,  bicycles  and  for  coun- 
try places  where  ordinary  gas  cannot  be 
obtained.  The  lamp  used  for  vehicles  con- 
sists simply  of  a  small  reservoir,  from 
which  water  is  allowed  to  trickle  upon  a 
quantity  of  calcium  carbide  contained  in 
anotber  gag-tight  receptacle.  From  this 
latter  reservoir,  leads  a  small  pipe  to  the 
gas  burner.  A  inatcli  is  applied  when  tbe 
gas  is  generated,  which  is  very  quickly. 


MODERN  INVENTIONS  AND  DiaCOVESIBS 


and  for  a  few  oeots,  a  li^t  may  be  carried 
for  a  long  time.    For  more  extensive  acety- 


lae  gaa  plants  dda  nitbod 
larged  opon. 


WONDERFUL  MOVING  PICTURES 


Of  recent  years,  great  advances  have 
been  made  in  tbe  art  of  perfecting  magic 
lanterns.  Tbe  greatest  inrentitHi  in  this 
line  and  tbe  one  productive  of  the  weirdest 
reaultf  is  tbe  device  for  reproducing,  in 
picture  form,  the  movements  of  life,  so 
naturally  that  one  would  believe  the  living 
objects  portrayed  were  passing  in  review- 
on  tbe  lantern  screen. 

The  first  step  in  the  discovery  of  the 
principle  which  underlies  moving  pictures 
was  tbe  invention  of  tbe  zeotrope.  This 
consisted  of  a  disk,  on  the  back  of  which 
were  painted  a  numbtr  of  pictures  of  some 
animal  in  variou:-  stages  of  mution.  Un- 
dcrncalh  each  piclure  was  a  narrow  slit. 
The  disk  was  a  toy  which  was  intended  to 
be  impaled  on  a  pin  so  tliat  it  could  be 
whirled  around.  By  holding  tbe  picture 
side  of  the  ze<>tro[»e  near  a  mirror,  and  by 
looking  thrftugh  the  slits  as  the  disk  was 
spun  around,  one  could  sec  a  rapid  succes- 
sion of  pictures  in  the  mirror,  the  animal 
apparently  moving  forward  by  jumps.  In- 
asmuch as  tbe  pictures  were  painted  from 
imaginary  positions  which  were  not  always 
true  to  life,  tbe  method  of  movement  some- 
times showed  very  odd  phases. 

Gradually,  tbe  idea  of  portraying  motion 
grew  with  inventors,  and  a  principle,  in 
which  great  development  was  involved, 
came  to  light.  That  was  the  method  of 
passing  a  strip  of  pictures  between  tbe  light 
and  the  lens  of  the  lantern,  and  by  the  use 
of  a  light  shutter,  to  close  the  lens  from 
dw  li^t  for  an  instant,  between  each  pic- 


tuie.  The  moat  perfect  ciuematographSf  i 
movii^  picture  madiiiM«,  now  use  tbis 
method  of  jetting  pietores  through  a  lan- 
tern, letting  than  paOM  momentarily,  and 
then  closing  off  the  li^t  and  moving  on  to 
the  next  pictnre.  The  result  is  a  continu- 
ous picture  of  the  objects  in  motion,  ^ving 
the  effect  of  the  progrewion. 

When  this  idea  waa  evolved  tbe  next  im- 
portant thing  to  be  discovered  was  a  method 
for  getting  exact  pictures  of  things  in 
motion.  One  man  tried  the  scheme  of 
standing  a  number  of  photc^apb  cameras 
in  a  row,  and  taking  nuuicrous  pictures  of 
the  animal,  or  object,  as  it  moved  by.  The 
result  was  a  great  improvement,  but  untu- 
rally  the  cameras  could  ntit  bo  placeil  closely 
enough  together  or  operated  rapidly  enough 
to  catch  the  motions  accurately.  Then 
came  Edison  with  his  kinctcscnpe,  by  which 
be  took  instantaneous  pictures  on  long 
strips  of  film,  at  the  rate  of  about  30  photo- 
graphs in  a  second.  Thenceforth  the  mov- 
ing picture  problem  was  comparatively 
easy. 

In  this  method,  long  strips  of  sensitive 
gelatine  fibns  are  prepared  after  tbe  man- 
ner of  any  photographic  plate.  They  are 
very  narrow,  are  from  TO  to  600  feet  long, 
and  are  wound  on  spools.  These  films  are 
run  through  a  photc^raph  camera  specially 
adapted  for  tbe  work.  It  is  arranged  so 
that  only  a  tiny  bit  of  the  film  is  exposed 
at  the  focal  point  at  a  time.  Then  a  shut- 
ter stops  off  the  ligbt^  the  film  moves  on  an 
inch  and  is  exposed,  only  to  be  shut  off  from 
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I  the  li^t  again,  and  moved  on  once  more. 
I  This  is  done  very  rapidly,  in  fact,  so 
1  rapidly  tbat  about  a  thousand  pictures  can 
Ibc  taken  in  a  minute,  thus  depicting  mar- 
Ivcluusly  the  actions  of  moving  beings  and 
li  things. 

The  next  thing  to  be  done  was  to  devise 
la  magic  lantern  arrangement  that  would 
I  practically  duplicate  the  action  of  the  shut- 
I  ter  device  on  the  camera,  and  also  to  develop 
I  the  photographs  taken  on  such  long  strips, 
without  marring  them.  Several  methods 
j  have  been  adopted  for  this  latter  work, 
I  Sometimes,  the  yards  and  yards  of  gelatine 
wound  on  windlasses  and  run  through 
I  the  enveloping  chemicals  bit  by  hit.  At 
I  other  times,  the  strips  are  wound  on  pegs 
I  and  the  whole  affair  immersed  at  imc  time. 
*  It  must  he  remembered  that  -tlic 
[■'pictures  taken  are  negntivesj, — tliat  is, 
I  everything  naturally  liglit  shows  black 
the  negative,  and  vice  versa. 
I  Therefore,  pictures  must  be  made  that 
I  will  show  on  the  picture  screen  in  their 
i  proper  tones."  ]ii  order  to  do  tliis,  other 
I  strips  of  the  sensitive  film  are  placed  over 
I  the  negatives  and  exposed  and  developed. 
li  When  these  last  strips  are  dried  they  are 
I  run  through  the  cinematograph  machine, 
I  but  with  a  very  powerful  light  behind  them. 
i  The  film  is  unwound  and  by  means  of  the 
I  same  shutter  device  on  the  camera,  the 
j  light  is  turned  on  and  off  as  the  picture  is 
I  behind  the  lens  or  moving  into  position. 
I  The  lens  throws  the  picture  in  enlarged 
I  form  on  the  screen  placed  on  the  wall.  Be- 
k.  cause  of  a  phenomenon  of  optics  called  per- 
I  sistence  of  vision,  the  spectator  sees  the  pic- 
T  tnre  for  a  brief  instant  after  the  light  is 
I  shut  off.  Thus  when  the  strip  is  run 
I  through,  the  series  of  pictures  appears  as 
I  one  picture  in  constantly  changing  shapes, 
living  an  imitation  of  life. 
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LARGEST  AND  FASTEST  TROLLEY  CAR 


110  miXS  AN  BOITB. 

One  frequently  reaJs  about  trains  going 
at  the  rate  of  100  miles  an  Lour,  but  few 
people  Lave  ever  ridden  at  a  speed  of  more 
than  To  or  80  miles.  On  a  little  railroad 
extending  from  the  suburbs  of  Berlin  to 
the  town  of  Zossen,  an  electric  car  travels 
daily  as  fast  as  110  miles  an  hour,  wluch 
breaks  all  records  for  ?pced  on  the  higliways 
of  steel. 

It  is  what  we  call  a  tn.Ilcv  Ciir,  but  the 


trollrv  sv^leni  is  iiiritallc.I  on  a  vrry  i-hh- 
orale  scale,  and  the  mutivc  jumcr  wbii-li 
operates  tlie  ear  is  simply  ciinniiiiiis.  The 
railroad  on  wliich  runs  this  wonderful  ear 
ie  about  IG  miles  in  Iciiglh,  and  was  built 
by  the  Prussian  governniDiit  for  military 
purposes.  A  few  months  apo  it  was  turned 
over  to  an  association  of  electrical  engineers 
and  otlier  experts,  for  tlie  purpose  of  ascer- 
taining what  speed  could  be  developed  by 
the  electric  current.  Then  a  car  was  con- 
structed especially  for  the  purpose,  and 
when  equipped  with  the  necessary  ma- 
chinery, weighed  nearly  one  hundred  tons. 
The  body  of  the  ear  is  similar  to  many  of 
those  in  use  on  railroads  in  the  United 
States,  with  a  ^'estibule  at  each  end,  and 
the  roof  and  sides  tapering  in  order  to  offer 


little   resistance   to  the  air,    when  going 
along  at  the  highest  possible  speed. 

The  car  is  divided  into  three  compart- 
menta  with  seats  extending  transversely, 
while  the  motorman  is  separated  from  the 
passengers  by  a  glass  partition.  What  en- 
gineers call  the  three-phase  system  of  elec- 
tricity is  utilized  for  running  the  car  and 
the  two  trailers  which  it  has  been  hauling 
during  the  experiments.  Instead  of  the 
current  being  conveyed  by  one  or  two  wires 
to  the  motor,  it 
passes  over  a 
series  of  four, 
three  of  which 
are  carried 
along  the  side 
of  the  railroad 
ujwm  po3  ta. 
These  are 
known  as  hi^ 
tension,  and  are 
ciipal.k'  .if  sii])porting  a  current  of  no  leas 
tliaii  lii,000  V(ilt5,  owing  to  the  system  of 
ei induction  and  insulation.  The  current 
jiassps  through  the  trolley  bar,  wliich,  as 
will  bo  noticed,  is  a  very  elaborate  affair, 
and  thence  through  transformers  to  the 
motor. 

The  motors  are  bolted  upon  the  axles  of 
the  trucks  beneath  the  car,  each  motor  being 
large  enough  to  run  an  ordinary  factory,  as 
it  can  generate  fully  250  horse-power  under 
ordinary  conditions.  Although  these  pon- 
derous pieces  of  machinery  weigh  no  less 
than  four  and  a  half  tons  each,  they  move 
at  tlie  rate  of  000  revolutions  a  minute, 
when  a  car  is  at  full  speed.  It  would  be 
impossible  to  stop  and  start  the  car  with  the 
controller  which  the  motonoan  uaes  on  the 
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ordiDary  trolley  ayatem,  so  special  appa- 
ratus liad  to  be  provided  for  this  purpose. 
The  electric  switcliea  and  transformers  are 
moved  by  compressed  air,  which  really  does 
the  duty  of  the  motorman. 

The    inventor   of   this   car   claims   tliat 
witliin  8  few  years  will  come  a  complete 


EDISON'S  SWIFT  TBOU^T  CAB. 
In  tliis  country,  the  genius  of  Edison  has 
recently  resulted  in  the  construction  of  an 
improved  style  of  trolley  car  whose  speed 
closely  approximates  tliat  of  tho  Prussian 
invention.  3ixi>erinient5  made  on  a  short 
line  in  Xew  Jersey,  built  especially  for  such 


ELECTRIC  CAR  THAT 


revolution  of  travel  on  rail,  and  that  elof- 
tricify  with  cars  of  this  type  will  make  an 
average  of  one  hundred  miles  an  hour  with 
as  much  ease  as  a  speed  of  50  miles  an  hour 
is  now  made.  Recent  experiments  with 
this  car  have  proved  conclusively  that  it  can 
go  at  a  speed  of  110  miles  an  hour  without 
apparent  danger,  and  with  absolute  free- 
dom from  swaying  motion. 


a  Ic'sf,  iiulicatcil  that  100  miles  an  hour 
could  1«?  uuidc  with  absolute  safety  and  per- 
fect comfort  to  passengers. 

TRACKLESS  TSOLLETS. 
Among  tlie  novelties  in  electric  propul- 
sion arc  trolley  cars  operated  in  some  of  the 
large  American  and  European  cities,  with- 
out the  aid  of  tracks,  and  large  quantities 
of  freight  are  transported  in  this  manner. 


uuunitu  invnnTwas  aud  disco  vhkies 
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BREAD  SUPPLIED  FROM  THE  ATMOSPHERE 


Bade  in  1898,  tlie  scientific  world 
yraa  alarmed  bj  the  statement  of  Sir 
William  Crookes  to  the  effect  tliat  the 
bread  flopplj  of  the  world  was  threat- 
ened with  exhaustion.  Sensational  as 
the  remarkable  analysis  of  the  sitiin- 
tion  was,  nevertheless,  the  stnteiiieiit 
remains  broadly  true  that  uiilet>s  somo- 
thing  develops  to  take  the  place  of  tlio 
rapidly  diminishing  supply  of  niti-op- 
enoua  fertilizers,  the  world's  whcut 
supply  is  sorely  threatened  by  the  full- 
ing fertility  of  the  soil.  Summed  \\]i, 
the  eminent  scientist's  statement  '•vn^ 
that  the  world's  low  average  of  lf-^ 
than  thirteen  bushels  of  wheat  jxr  iu-\-c 
means  literal  starvation  for  the  nip- 
idly  increasing  nations  of  whciit  filt- 
ers, unless  aid  oonico. 


titrates  supply  the  fertile  (iimlities  «f 
wheat  growth,  but  what  of  the  gn-iil.  iim] 
growing  wheat  areas  that  before  loiig  timst 
Btarre  for  soil  nutriment?  The  nitrute  <lo- 
poeits  of  Chile  are  swiftly  boiiif;  ■Icpletcl, 
The  gnano  beds  of  the  islands  of  the  Pm'ilH- 
even  now  arc  cleaned  up.     Tlie  [ihn<ph;itio 

beds  of  tlie  Sriiilli 

are  strictly  lim- 
ited. Fixeil  ni- 
trogen in  refuse 
ia  thrown  awiiy 
with  alanning 
prodi^lity.  Xow 
one  hears  the  prc- 
(Hctifm  that  hnro- 
ly  30  years  henec 
HR.  D.  R.  LOVEJOT.  it    will    tak© 
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l.u-!i.'i> 


of  wlioa 
\.<,   it  m 


iiuinially 


will  iir'.-(--itale  the  ii^i'  of  12,000,000 
hill-;  nf  iiiiratr  of  sDila  ji  year,  ovcv  and 
iiIhivc  the  l,L>r.O,000  no-.v  hh-.I.  But  the 
iiilrjit('>  ill  sijjhl  iiiiw  ]iri>mis(!  a  supply  for 
only  TiO  yejirr;.  The  problem  thus  is  serious 
in  llie  cxtn'me, 

Sficiicf,  however,  is  coming  to  the  res- 
cue. Sjiiirreil  on  hy  the  timely  warning  of 
Sir  "Williiini  Crooki-s,  .^^cieiitists  all  over  the 
woflii  are  cmleavoring  to  ilovelop  artificial 
means  of  proiliicing  nitrogen  in  quantities 
snfficii'nt  not  only  to  supply  present  needs, 
hut  to  lay  lip  goodly  stores  for  the  future. 
Be  it  known  that  tliero  is  nitrogen  in  super- 
abundance   in    tlie    very    atmosphere    we 
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breathe.  On  every  square  yard  of  the 
earth's  surface  nitrogen  is  pressing  in  the 
form  of  gas  in  the  air,  with  a  weight  of 
seven  tons.  The  question  that  is  perplexing 
inventors  is  that  of  developing  a  means  of 
"fixing,"  or  extracting  it  from  the  air  at  a 
little  cost.  Chilean  nitrate  costs  $37.50  a 
ton,  while  commercial  nitric  acid  costs  $80 
a  ton.  It  is  with  the  ceaseless  power  of 
Xiagara  Falls  that  enough  electricity  is  de- 
rived to  extracit  nitKigcn  from  the  air  so 


that  nitrate  of  soda  onj^ht  ti>  be  prniUiwil  at 
not  more  than  $ii.'i  a  ton. 

Several  inventors  now  have  stcjiped  for- 
ward in  the  unique  quest  for  bread  from 
the  atmosphere  and  have  erected  experi- 
mental stations  at  Niagara  Falls.  As  far 
back  as  1785,  Dr.  Priestly  noted  tlie  fact 
that  when  a  spark  of  electricity  was  dis- 
charged through  the  atmosphere  the  air 
underwent  a  chemical  change.  Any  one 
notices  the  change  in  the  air  after  a  thun- 
derstorm. The  effect  of  electricity  on  the 
air  is  to  enable  nitrogen  to  unite  in  a  chem- 


ical combination  with  oxygen,  and  thereby 
become  reduced  to  nitrous  acid. 

With  this  knowledge  Charles  S.  Bradley 
and  D.  K.  Lovejoy  have  set  to  work  and 
accomplished  much  toward  the  desired 
goal.  After  many  experiments,  they  have 
succeeded  at  their  plant  at  Xiagara  Falls 
in  "fixing"  nitrogen.  The  process  consists 
of  the  production  of  a  large  number  of  elec- 
tric arcs,  or  flamee,  in  a  confined  space, 
through  which  a  regulated  amount  of  air 
to  be  burned  is  passed 
from  time  to  time. 
This  air  emerges  from 
their  apparatus  laden 
with  nitric  oxides  and 
peroxides,  as  the  re- 
sult of  the  combustion, 
and  is  ready  for  col- 
lecti<in  and  treatment, 
ilany  difficulties  be- 
set the  path  of  the  sci- 
entists. An  extremely 
long  spark  was  neces- 
sary in  order  to  bum 
the  air.  It  was  found 
that  staticeloctriciry — 
obtained  from  friction 
on  glass  —  was  not 
pfiworful  enough  to  supply  the  arc  de- 
sireil.  The  great  power  of  Niagara  was 
turned  to  their  use  and  fair  success  re- 
sulted, 

KACHINBBT  FOB  PBOrUCINO  OTTBOOBH 

OPERATED  BY  NXAQAILA.  FAIXS 

WATEB-POWER. 

The  device  at  last  invented  consists  of  a 
big  box  of  metal  six  feet  liigh  and  three 
feet  in  diameter.  Within  this  bos  is  a 
revolving  cylinder  or  hollow  shaft.  There 
are  openings  in  the  box  to  admit  air  and 
to  circulate  it,  and  around  its  walb  are 
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fixed  electrical  contact  points  for  tlie 
arcs,  arranged  in  sis  rows  of  23 
p>int3  each.  The  ncgntivo  pole  of  a 
l".',l>00-volt  dvnamo  circuit  is  con- 
nccttd  with  the  revolving  hollow 
cjliflfler,  which  haa  contact  jirojcc- 
tious  or  fingers  to  touch  the  other 
oiiracl  {>)int^. 

The  affair  is  set  in  motion,  whirl- 
ing at  a  great  rate;  the  arcs  arc 
fi.rmed  nnd  are  broken  rapidly,  caus- 
ing a  constant  stream  of  clcftrit'al 
Gre,  and  tlic  air  is  "hurncd  \\\i."  A 
aiotor  at  the  top  of  the  box  driven  the 
cylinder  at  a  speed  of  300  to  T.UO 
revohitions  a  minute  and  air  is  forced 
through  it  at  the  rate  of  five  cnliic 
feet  per  arc  contact,  per  hour,  TIio 
air  leaves  |]io  trealiiicnt  loaded  -.villi 
-\-^  P^r  ^nt  of  oxides  of  nilrnfri'ii. 
At  the  bottom  of  the  cli:iiiil)er 
are  pockets  to  catch  the  decom- 
posei]  air  and  thence  pipes  lead 
away  wliich  carry  the  air  and  its 
!ra.-^os  to  an  absorption  tower,  where 
the  process  is  completed. 

TliDse  gases  wlien  brought  into  contact 
with  caustic  potatJi,  form  saltpeter;  wllb 
caustic  soda,  they  fonn  nitrate  of  sudu. 
The  effects  expccte<l  to  be  obtained  will 
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wi.vk  t"  forliliKO  llic  wiicat  hinrls  of  the 
M-ovId.  Already  nitrate  of  si"hi  is  being 
ii<ed  to  sli'cu^licn  laml  properties.  It  haa 
l)pcn  found  fn>ui  expcrinicnts  that  land 
bearing  1^  l)us!ic].-i  of  wheat  to  the  acre,  \ty 


VIBW  iJHOWLNa   TI£nUlMALS    U8BU   FOU   AKCINO   AMO  SUKNINO  TUE  AIR.  IN    CHAMBER. 


ifODEBN  INVENTIONS  AND  DISCOVERIES 


the  nitrate  of  soda  treatment,  lias  produced 
36  bushels  an  acre. 

SCIENCE  WILL  QIVE  BBEAD  TO  ALL. 

If  this  proportionate  increase  of  produe- 


Unitfid  States,  aside  from  the  stimulated 
growth   in  other  parts  of  the  world,  will 
furnish  adequate  material    for    supplying 
"the  staff  of  life"  to  generations  untold. 
Thus  science  will  be  found  to  have  le- 
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tion  Iinlds  good  in  the  course  of  future  os- 
perinientationa,  and  there  seems  to  be  no 
reason  ff>  doubt  that  such  will  be  the  result, 
the  immense  wheat-bearing    area    of    the 


spondetl  once  more  to  the  needs  of  humanity 
in  removing  the  cause  of  the  grave  appre- 
hensions whirh  so  seriously  impressed  the 
mind  of  Sir  William  Crookes. 
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LIQUID  AIR— ITS  WONDERFUL  POWER 


UODID  AIR  BOILtNO  ON  A  BLOCK  OF  tCB. 

To  Cliarlee  E,  Tripler,  a  scientist  of 
New  YoA  City,  belongs  the  credit  for  liav- 
ing  made  liqaid  air  familiar  to  the  scien- 
tific world,  cheapened  its  production,  and 
applied  it  to  practical  commercial  ptir- 
poaee. 

It  seems  almost  a  contradiction  in  tcmis 
at  first  thought,  and  jet  scientists  have 
been  able  to  liquefy  not  only  air  but  many 
other  gases,  ■while  they  can  also  turn  soli'ls 
into  liquid,  and  the  resulting  liquid  inl<> 
gases.  It  is  all  a  matter  of  temperature  and 
pressure. 

Tripler,  however,  was  not  tlie  pioneer  in 
experiments.  Scientists  had  long  observed 
that  to  compress  a  gas  into  a  reduced  vol- 
ume, raised  its  temperature  greatly.  The 
heat  thus  resulting  was  to  be  generated  by 
the  pressure  applied,  but  experiments  soon 
proved  it  was  not  caused  by  the  actual  in- 
crease of  the  heat  of  the  whole  body,  but 
rather  by  the  concentration  of  the  heat  of 
the  entire  mass  into  the  smaller  space. 

Later  experiments  showed  that  if  this  gas 
under  pressure  was  cooled,  and  then  al- 
lowed to  expand  to  its  former  volume,  it 
would  fall  greatly  in  temperature^  and  in 


practice  a  drop  of  200  degrees  was  ob- 
tained. In  1877,  the  first  real  headway  was 
made  by  scientists  in  their  efforts  to  liquefy 
air.  The  first  real  success  in  these  experi- 
ments was  made  by  Ilaoul  Pictet,  who  sub- 
mitted oxygen  gas  to  a  great  pressure,  com- 
bined witli  intense  cold,  and  produced  a  few 
drops  of  the  clear  liquid  that  soon  evap- 
orated into  the  air  after  a  few  moments  of 
violent  bubbling.  In  1S02,  tliere  was  a  like 
success  with  nitrogen,  the  other  constituent 
of  air.  About  the  same  time  Prof.  Dewar, 
of  England,  performed  tlic  same  experi- 
ments, and  then  succeeded  in  producing  a 
small  quantity  of  liquid  air,  or  rather  a 
sort  of  sln^h  of  air,  water  and  ice,     ITis 
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being  passed  in  pipes  through  running 
water.  From  there  it  ia  conveyed  to  the 
receiver  through  two  diflferent  sets  of  pipe, 
one  containing  the  air  to  be  liquefied,  and 
the  other  die  air  that  does  the  work  of 
liquefying,  both  under  the  same  heavy  pres- 
sure. By  opening  a  tap  in  the  receiver, 
Ihe  air  from  the  latter  pipe  ruahes  up  and 
around  all  the  pipes  in  the  barrel-like  apace, 
expanding,  reducing  the  pressure,  taking 
up  the  heat  wherever  any  can  be  found. 


experiments  aroused  the  utmost  interest 
among  scientists,  hut  the  cost  of  the  ajipa- 
ratus  and  processes,  which  amounted  to 
$3,000  for  this  first  ounce  of  liquid  air, 
limited  it  to  laboratory  experimentation. 

It  was  Prof.  Tripler  who  discovered  tlio 
means  by  which  this  wonderful  produt-t 
could  be  made  with  ease,  at  a  cost  of  not 
more  than  20  cents  a  gallon.  Triplcr's 
process  comes  as  near  being  a  practical 
form  of  the  chimerical  perpetual  motion 
as  can  be  conceived,  as  he  utilized  power 
generated  by  tlie  liquid  air  itself  t"  pro- 
duce more  liquiil  air,  and  as  tlie  productinn 
from  a  given  quantity  ia  in  each  instance 
a  larger  quantity,  there  is  a  constant  in- 
crease of  Hie  power  at  command. 

Tlie  apparatus  fur  the  manufacture  of 
liquid  air,  in  addition  to  the  power  plant, 
is  an  air  compressor,  and  a  barrel-shaped 
tank  about  15  feet  high,  penetrated  by  a 
multitude  of  small  pipes  and  valves,  pro- 
tected by  felt  and  canvas  to  keep  out  the 
heat.  This  contrivance  is  so  arranged  that 
the  expanding  air,  which  constantly  grows 
cooler,  passes  about  the  pipes  containing 
the  working  material.  Air  is  placed  under 
a  pressure  of  2,500  pounds  to  the  square 
iDch,  and  cooled  to  about  50  degrees  by 
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growing  warmer,  and  gradually  rising  to 
the  top  of  the  space. 

While  this  process  is  in  operation  tte  air 
in  the  pipes  has  been  gradually  returning 
to  the  compresser,  where  it  is  again  brought 
under  pressure  and  cooled,  only  to  be  re- 
leaswl  once  more  in  the  receiver,  there  to 
absorb  more  heat  from  the  confined  air  in 
the  pipes.  So  rapid  is  this  process  that 
the  temperature  of  the  air  goes  down  100 
(I^ees  every  time  It  is  thus  chilled,  and  it 
takes  only  fifteen  minutes  to  produce  the 
desired  result.  At  the  expiration  of  the 
fifteen  minutes  the  faucet  at  the  bottom 
may  be  opened,  and  the  liquid  air,  at  a 
temperature  of  312  degrees  below  zero,  be- 
gins to  flow  from  the  pipes. 

Liquid  air  is  of  such  an  expaniling 
nature  that  if  confined  it  would  explode. 
In  order  to  preserve  the  product  thus 
yielded,  various  devices  have  been  prc|)are(l. 
One  of  the  vessels  used  for  carrymp  liquid 
air  is  a  bulb  of  glass,  which  is  surroundod 
by  an  outer  vessel,  of  the  same  niatorial, 
the  two  having  a  vacuum  between  them  ami 
joined  by  a  common  neck  at  the  top.  Tho 
vacuum  thus  produced  delays  the  paasnf>;e 
of  heat,  so  that  the  evaporation  of  the  liquid 
in  the  inner  tube  is  reduced  to  a  minimimi. 
In  a  shipment  of  nine  hours,  air  packeil  in 
the  above  manner,  loses  less  than  one-third 
of  its  bulk. 

Liquid  air  is  eleven  and  one-half  times 
as  powerful  as  compressed  air,  and  yet  it 
may  be  carried  iii  a  pasteboard  box,  while 
the  heaviest  steel  tanks  would  be  required 
to  control  as  much  energy  in  compressed 
air.  In  the  meantime  Prof.  Tripler  goes 
on  experimenting  with  this  wonderful  air. 
Inventors  of  airships  are  seeking  something 
that  combines  great  power  with  lightness; 
submarine  navigators  want  an  economical 


motive   power   and   air   for   the   crews   to 

breathe;  deep-sea  divers  hope  that  some 
service  may  be  rendered  to  their  perilous 
profession  by  the  use  of  casks  of  the  liquid 
suited  to  their  apparatus,  and  automobiles 
have  been  adupled  to  this  power.  By  the 
use  of  liquid  air,  a  rose  may  be  frozen  in 
Its  full  form,  or  an  egg  may  be  made  so 
solid  that  when  broken,  it  will  scatter  like 
a  powder.  The  surface  of  a  frozen  potato 
h  as  hard  as  stone  and  Iwaufifiil  as  ivory. 
Frozen  butter  may  l>e  pounded  in  a  mortar 
until  it  is  as  fine  as  Hmir,  iind  raw  beefsteak 
will  ln'Ciiiiip  pale  smd  then  hroak,  like  jK-tri- 
fied  wood,     ilcreurv  is  froKcn.  and  alcohol 
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is  made  stringy  and  white  by  this  air,  and 
steel  bars,  when  dipjioJ  into  this  liquid, 
may  be  burned  as  readily  as  a  piece  of  dry 
wood. 

ITS  POSSIBLE  USE  FOB  FUEI.  AND  FRO- 
PULSION. 
In  the  not  distant  future,  liquid  air  may 
supplant  some  forms  of  fuel,  for  when 
mixed  with  auy  form  of  carbon,  it  burns 
rapidly  or  explodes.  Thus  it  may  be  used 
in  interior  combustion  engines, — for  in- 
stance, tlic  gas  engine. 


FULL  BECOONITION   OF   A  OBZAT   DtS- 
COVEBT. 
When,  with  its  lightness    and    extreme 
potency,  it  shall  be  utilized  in  helping  to 

solve  the  problem  of  practical  aeronautics, 
and  shall  also  be  made  to  serve,  with  a  suit- 
able motor,  in  propelling  submarine  craft, 
\i'hile  at  the  same  time  supplying  breathing 
air  to  the  crew,  through  compression  in 
storage  tanks,  then,  indeed,  will  be  fully 
recognized  the  great  significance  of  the  dis- 
covery of  liquid  air. 
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NEW   PROCESS  OF  MAKING   STAINED-GLASS   WINDOWS 


glatis.  WLut  to  uii  iucxpuriciiccd  cyo  lixtks 
like  u  flaw,  u  fijihisli  uf  differcut  culur,  or 
a  mass  of  air  bubbles,  U  itTmhK&l  inten- 
tionally ill  tlic  nianufiR'turti  of  tlio  glass, 
ami  eventually  aJ<U  to  the  Lfauty  of  the 
window.  When  the  various  juet'es  uro 
chuH-'ii,  they  arc  fiit  to  shajK!  on  the  linen 
tracing.  A  tracer  mm-  marks  on  the  [y'uxes 
of  glass  tlie  main  lines  of  the  artist's  draw- 
ing. It  U  ht'i-o  that  one  may  [K.int  out  wliy 
tlres:*  is  laid  on  the  iinjK.naiiccr  of  the  artist 
(rlnKisiug  his  own  g!a.ss,  ami  iml  leaving  it  tti 
ihe  entlcr. 

A  pi-cvalent  idea  is  lliat  a.  .-itained  glass 
window  is  prodmi-.l  by  painting  white  or 
onliiiary  ghtss  with  Viii-i..us  >-i.l.irs,  but  it 
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In  a  short  article  of  this  deseript-ion,  it  is 
[Hjc^ililti  to  give  only  the  bare  outlines  of 
ilip  art  of  making  staiucil-ghisH  wimhiWH. 
To  begin  at  the  begiimiiig,  when  llie  e.\aet 
«ha[K!  and  subject  of  a  window  is  ileeiilcd 
jpon,  a  water  color  skcteb  is  jn-ejiin-etl  to 
wale,  and  then  the  working  ilmwinj^s  and 
cartJ^ion  in  full  size  are  made.  The  draw- 
ings are  done  cither  in  montxjhroiue,  chur- 
coal,  crayon,  pencil,  or  bister,  in  wash  or 
in  color  or  pastel,  aeeording  to  the  taste  of 
the  artifit. 

The  lead  glazing  Hues  are  usually  shown 
on  the  drawing,  and  for  the  guidance  <if  the 
glass  cutter  a  tracing  of  these  lines  is  made 
on  linen.  Possibly,  the  most  iniiKu-tant, 
and  certainly  one  of  the  most  delic-atc  func- 
tions in  the  making  of  a  window,  now  fol- 
lows— that  of  ehfxwing  the  glass  itself,  for 
on  this  deiwnds  to  a  groat  extent  the  final 
artistic  results,  as  will  l)c  presently  ex- 
plained. The  artist  stands  by  tlie  cutter 
an<l  ehoosos  each  tint,  each  slieet,  and  even 
indicates  the  particular  part  of  each  sheet 
most  suitable  for  his  puriwse.  For  the 
color  is  not  always  even  throughout  the 
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is  not  BO.     It  is  in  reality  ft  Mosaic  of  col-     changed.     The  pigment  used  ia  chocolate- 
ored  glass,  shaped  by  a  pigmeDt  of  one  color     brown,  in  color,  and  is  made  of  the  aame 

earths  as  the  glass  itself,  with  some 
iron  or  copper  added  to  give  opacity. 
The  next  process  is  to  stick  onto  a 
sheet  of  plate  glass,  with  hot  wax,  all 
pieces,  placed  in  their  proper  order 
and  position  and  the  whole  is  then 
covered  with  a  fairly  thick  pigment, 
and,  while  still  wet,  stippled  to  let 
tlie  light  through,  "When  the  pig- 
ment has  dried,  the  lights  and  half 
tones  are  picked  out  and  brushed 
away,  here  and  there  a  shadow  is 
strengthened  with  more  pigment,  and 
the  work  is  roaily  for  diapering  and 
staining.  The  diapers,  or  patterns, 
are  either  painted  on  in  thick  opaque 
lines,  or  the  existing  paint  is  etched 
out  with  points,  to  the  required  Jc- 
sign  (sec  illustratiLm).  Staining  is 
jiiiinting  the  back  of  such  portions  of 
glass  as  may  seem  desirable  with 
nitrate  of  silver,  which,  when  suffi- 
ciently heated,  changes  to  a  brilliant 
yellow.  It  can  be  so  manijmlated  as 
to  give  shades  from  pnle  lemon  to 
deepest  orange. 

The  pieces  of  glass  are  now  all  dis- 
mounted and    carefully    laid  in  flat 
iron  trays,  the  bottom  of  wliich  eon- 
tains  a  layer  of  white  dry  powder; 
the  glass  is  so  arranged  that  no  two 
pieces    touch.     The    trays    arc    then 
placed  in  a  kiln  heated  by  powerful 
Bunsen  burners,    gradually    brought 
to  heat  and  as  gradually  cooled.   The 
pigment  wbicli,  as  was  f)ointed  otit, 
is  made  of  llie  same  earths  as  the 
glass  on  which  it  is  painted,  has  become,  by 
firing,  part  and  parcel  of  the  glass  itself; 
it  is  no  longer  paint,  Hut  actual  glass. 


By  cuuiwiiy  ot  the,  Amerlon  Art  GEasB    Co.,  of  C 
STAINED   GLASS   WINDOW-REPRESENTINO   A 
HUNTING   SCENE, 

only,  and  with  the  exception  of  what  is 
called  staining,  which  will  be  presently  ex- 
plained, the  color  of  the  glass  is  in  no  way 
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It  is  now  ready  for  Uie  glazier  who,  by 
means  of  the  design  or  cartoon,  puts  the 


different  pieces  in  their  proper  places,  and 
joins  them  together  by  means  of  grooved 
leads,  and  solder.  Around  the  outside  edge 
of  the  design,  in  order  to  bind  the  whole 
firmly  together,  is  fixed  a  stronger  piece  of 
lead  than  that  used  to  join  the  pieces  of 
glass. 

Now  follows  a  very  dirty  process — that 
of  making  the  window  proof  against  the 
weather.  This  is  done  by  rubbing  under 
the  leads  a  cement  made  of  whiting,  oil,  etc. 
The  whole  window  on  one  side  is  smeared 
with  tliis,  but  it  is  eventually  all  cleaned  off, 
leaving  a  deposit  under  the  leads  which 
makes  it  water  tight  Again  the  glazier 
lakes  it  in  baud  and  solders  onto  tlie  lead 
eross-bars  of  galvanized  iron  at  proper  in- 
tervals.    It  is  now  ready  for  setting. 

The  j^tono  luullions  of  a  window  to  be 
fitted  with  stained  glas-*  arc  gnwvcd  on  one 
side  deqicr  than  on  the  other.  The  glass  ia 
pjippeil  inti)  the  deeper  groove  first  and  tlien 
jiullf'd  liai.'k  into  Ihe  shallow  one  in  llie  nml- 
liiHL  (jp])osile.  The  iron  bars,  ealled  tec 
bars,  arc  set  infn  the  stime  tm  each  side  of 
Ihc  window  liuMing  the  glass  in  phiec.  The 
spjtet!  I)elweon  the  (inter  lead  of  the  glass 
and  the  stunc  work  is  now  carefully  filled 
in  with  eenirnt,  to  prevent,  tlie  rain  lieating 
through,  and  then  the  window  is  complete. 
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NEW  METHODS  OF  MAKING  PORCELAIN 


Porcelain   ware,    ac- 
cording to  experts  and 
connoisseurs,  is  brought 
to  its  highest   develop- 
ment,    artisticallj    and 
mechanically,    in   the    • 
great     imperial     porce-     , 
lain  factory  near  ileis- 
sen,  Saxony,  the  oldest    I   . 
in  Germany.    It  was  in.    l\ 
these     immense     works    '"'" 
that  the  secret  of  the 
Chinese    and    Japanese 
"crackle ware"  was  dis- 
co v  e  r  e  d,     and    now 
crackleware  is  made  in 
Saxony  as  well    as    in    the  Orient.     The 
kaolin,  or  porcelain  clay,  from  which  the 
porcelain  paste  is  made  in  the  Meissen  fao- 


lurtesy  of  Toyli 


Liverpool,   OUCh 


tory,  comes  partly  from  underground  pits, 
and  partly  from  open  pita  in  the  Saxon 
villages  of  Seilitz  and  Sonizig,  and  tlie 
feldspar  comes  from  Norway. 


The  porcelain  clay  is  first  washed  in  a 
large  wooden  cylinder,  which  revolves  hori- 
zontally, and  then  is  run  through  a  series 
of   vats    and   channels, 
into  which   the  heavier 
substances  mixed   with 
the    clay    are    precipi- 
tated. The  feldspar  and 
quartz     are     separated 
from  all  impurities  by 
means  of  hammers,  and 
are  mixed  with  the  clay. 
The    mixed    mass     is 
-^  ^^^^^    passed    through    filter 
V^^^T^    presses    and    kneading 
~        ~  machines,  in  which  the 

great  iron  arms  and 
knuckles  blend  the  ma- 
terials perfectly,  and 
press  out  all  the  air  bub- 
bles. The  mass  then  is  rammed  into  barrels 
and  stored  for  a  long  time,  ten  months  at 
least,  in  order  to  give  the  clay  plasticity  and 
to  make  it  more  "workaUe."  In  the  molding 


LlTerpool,  Ohio. 
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room,  the  plastic  day  is  foimed  into 
vases,  urns,  plaqoes,  statuettex,  btists, 
and  other  shapes,  by  modelers,  who 
first  make  the  clay  model  and  then  the 
plaster  mold  for  those  pieces  which  are 
duplicated  and  reduplicated,  and  are 
finished  in  plaster  molds.  Sometimes 
figures  in  groups  are  molded  in  sepa- 
rate pieces,  and  then  fastened  accord- 
ing to  the  model  by  means  of  the  thin 
past^  or  "slip,"  as  it  is  called.  The 
porous  plaster  of  the  mold  sucks  out 
all  the  moisture,  leaving  the  molded 
objects  quite  dry. 

A  "boaser"  puts  on  tlie  finishing 
touches,  correcting  all  faults  in  the 
plastic  decorations.  Then  the  articles  arc 
ready  for  the  glazing.  This  is  a  very  deli- 
cate and  important  process  and  one  which 
requires  much  care  and  skill.  Tliey  are 
first  bated  in  a  tempera- 
ture varying  all  the  way 
from  1,400   to    1.800  de- 


PKRS    GLAZING   WARE. 


By  courtear  of  Taylor.  Smith  &  Taylor,  Eant  Liverpool,  Ohio. 
HAND  FAINTING  AND  OILDINQ. 


grees  Falirenlieit,  which  hardens  them, 
and  leaves  them  porous  nnd  very  brittle. 
They  then  are  ready  to  be  painted  or  fin- 


i^liou  as  white  i»urcehiiB.  In  the  glaz- 
iiifi;  nidm  eat-li  article  is  carefully  dipped 
into  tlic  glaw  biitli,  a  milk  white  tluid, 
which  is  composed  of  kaolin,  quartz,  fold- 
ajiar  and  iiiiicritone.  As  soon 
as  the  glazing  mixture 
toiicliLVi  the  porcelain  all  the 
coliirs  ])ainte(l  on  it  by  the 
artist  disappear,  for  the 
glaze  forms  a  powdery  crust, 
which,  however,  fuses  wlien 
exposed  to  a  lii^h  heat,  and 
the  colors  reappear.  Those 
parts  which  aro  to  remain 
ungliized  are  carefully  cov- 
ered with  a  preparation 
which  protects  the  surface^ 
and  the  porcelain  is  put  in- 
to the  kiln.  The  kilns  are 
circular  in  form  and  are 
built  in  three  stories.  The 
articles  in  the  lowest  com- 
partments are  exposed  to  the 
highest  heat-,  the  temperature  here  reaching 
2,912  degrees.  Tlie  other  stories  are  used 
to  give  the  first  baking. 
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sous  UVE  AMEBICAIT  PACTOBIES. 
Porucliiin  manufacturing  in  tbe  United  States  is  rapid- 
\\  Koniiug  to  the  high  standard  reached  by  the  foreign- 
cj-s,     Pc-ople  have  been  slow  to  believe  that  good  ware 
t-uiiM  be  made  in  their  own  country,  and  any  but  Ameri- 
ciin  mainifacturers  would  have  been  discouraged  by  this 
*Tig  nnii-!ippreeiation  of  their  feilow-countrymen, 
but  with  the  vigor  and  vim  character- 
istic of  the  race,  they  have  slowly  but 
surely  pushed  to  the  front,  and  their 
wares  are  no  longer  ignored,  but  con- 
ce<Ied   to  furnish  some  of  tlie  world's 
best  makes.     The  potterj-  districts  of 
America  are  Trenton,  X.  J.,  and  East 
Liverpool,  Ohio.    The  latter,  including 
the  near  surroundings,  contains  about 
two-tiiirds  of  the  potteries  of  the  United 
rt  Liverpool,  Ohio.     States. 

Tlirough  flic  courtesy  of  The  Taylor, 
Smith  &  Taylor  Company  of  East  Liverpool,  Ohio,  we 
lire  able  to  show  some  of  the  departuieuts  in  their  fai'tnry 
whidi  illustrate  the  method  naed  in  making  fine  diuiier 
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and  toilet  wares.    Their  model  pottery  is  the      ufacturers  from  all  the  world  to  study  their 
envy  of  all,  and  every  year  is  visited  by  man-      modern  methods  of  producing  porcelain. 


A   NEW  PROCESS  FOR  MAKING   WHITE  LEAD 


A  new  process  for  the  manufacture  of 
white  lead  has  been  discovered  by  a 
chemist  and  mining  engineer  of  Boston. 
This  new  process  is  what  is  known  as  the 
^^electrolytic,"  and,  judging  from  recent 
tests,  it  will  be  able  to  compete  with  the 
host  now  in  operation. 

In  the  "electrolytic"  process,  a  solution 
of  sodium  nitrate  contained  in  two  com- 
partment cells,  separated  by  porous  dia- 
phragms, is  decomposed  by  an  electric  cur- 
rent. The  electrodes  in  these  cells  are  lead 
and  copper.  At  the  positive  electrode,  lead 
nitrate  is  formed  and  dissolved,  and  sodium 
hydroxide  collects,  and  is  dissolved  at  the 
copper  pole.  These  solutions  are  drawn  off 
and  mixed  in  the  proper  proportions,  and 
sodium  nitrate  is  reproduced  and  lead 
hydrate  precipitated  in  the  form  of  an 
amorphous  powder.  A  solution  of  sodium 
carbonate  is  then  mixed  with  the  lead 
hydrate,  when  lead  carbonate  (white  lead) 
and  hydrate  sodium  are  formed.  This 
sodium  hydrate  may  again  be  converted  in- 
to the  carbonate  by  passing  carbonic  acid 
into  it. 

The  sodium  carbonate  may  be  used  again 
for  the  conversion  of  more  lead  hydrate 
into  white  lead.  The  nitrate  reproduced 
in  the  second  operation  may  be  again  used 
as  in  the  first,  and  there  is  but  a  slight 
loss  in  the  repeated  service  of  these  two 
agents.    During  the  past  year,  tests  of  the 


electrolytic  pigment  have  been  made,  and 
in  each  instance  it  has  proven  iteelf  equal 
to  that  manufactured  by  the  Dutch.  The 
new  process  is  rapid,  and  requires  only  a 
small  plant  for  a  considerable  output.  It 
yields  a  good  paint,  with  very  little  labor. 

AN  OLD  INDUSTRY. 

The  manufacture  of  white  lead,  which  is 
the  most  important  of  all  pigments,  is  a 
very  old  industry,  the  native  carlx)nate, 
cerussie,  having  been  used  by  tire  Ilomans. 
But  as  this  mineral  is  restricted  in  its  dis- 
tribution, the  artificial  pnuhict  was  in  time 
brought  into  use. 

THE  DUTCH  PROCESS. 

The  so-called  Dutch  process  of  making 
white  lead  is  the  oldest  known,  reference 
being  made  to  it  as  far  back  as  1()22.  With 
a  few  modifications,  it  is  still  in  use,  and 
yields  a  product  which,  for  many  purix)se8, 
is  preferred  by  painters  to  the  lead  manu- 
factured by  the  numerous  newer  processes. 
It  usually  has  more  covering  power,  and  a 
better  color.  The  method  consists  in  ex- 
posing sheet  lead  to  the  direct  action  of 
moisture,  acetic  acid  vapors  and  carbon 
dioxide.  Two  other  modes  of  manufacture 
are  generally  in  vogue — the  German,  or 
Chamber  process ;  and  the  French,  or  The- 
nard's  process. 
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MARVELOUS    METALS    RECENTLY    DISCOVERED 

BASnnC  AND  POLONItm  THBOW  OUT  LIOHT  THAT  SHHnSS  THBOUGH  IBOH.    WOKAS 
SCIENTIST'S  ACHIEVEMENT.     VALUE  Of  BADIUH  91,000,000  FEB  FOUND. 


A  new  metallic  Bubstaitce  called  rudiuin 
has  been  discovered  by  a  Polish  woman, 
Madame  Sklodowska  Curie,  who,  with  her 
husband,  is  engaged  in  scientific  work  iu 
Paris. 


would  probably  destroy  his  eyesight,  burn 
off  his  skin  and  even  kill  him. 

Now,  l)efore  scientists  have  finished  mar- 
veling at  the  new  ajit\  mysterious  nictnl, 
tJie  Polish  woman  has  added  another  to  her 


The  power  of  a 


RADITTM'S    -MIGHTY   EXPLOSIVE    POWER, 

(according  to  Sir  WilHam  Crookes)   t 


iBh  and  French  ii 


Kadiiim  is  a  white  crystalline  ixiwdcr,  a 
combination  of  several  metals,  with  an 
ilhuninating  power  that  far  eclipses  tho 
Roentgen  or  X-rays.  Ita  rays  travel  almost 
as  fast  as  sunlight  and  can  pierce  three  foct 
of  iron,  bum  through  metallic  cases  and 
take  photographs  in  closed  trunks.  Pro- 
fessor Curie,  the  husband  of  the  discoverer, 
says  that  he  would  not  venture  into  a  room 
containing  two  pounds  of  radium,  as  it 


triumphs  in  chemistry,  by  the  discovery  of 
a  still  more  wonderful  element  to  which  she 
has  i)atri(itically  given  the  name  of  polon- 
ium, in  coniplinioiit  of  her  native  country. 
In  a  much  liipher  degree  than  radium  it 
possesses  tho  property  of  shining  in  tho 
dark  and,  like  radium,  tliis  strange  sub- 
stance does  not  seem  to  exliaust  itself  or 
lose  its  luminous  powers  with  tlie  paasage  of 
time. 
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Polonium  is  extracted  from  pitchblende, 
a  black  mineral  found  in  Bohemia  and  here- 
tofore considered  valueless,  after  uranium 
had  been  extracted  from  it.  Uranium  is 
most  commonly  used  for  imparting  fine 
orange  tints  to  glass  and  porcelain  enamel. 

As  yet  too  little  is  understood  of  the  mar- 
velous properties  of  this  new  metal  to  pre- 
dict just  -what  its  uses  will  be  in  medicine, 
surgery  and  other  sciences;  but  it  is  not 
improbable  that  it  may  be  found  to  per- 
form the  present  functions  of  the  Roentgen 
or  X-rays  far  more  powerfully  and  with- 
out their  cumbrous  apparatus. 

VALUE,   $1,000,000  PER  POUND. 

Its  vast  value,  $1,000,000  a  pound,  must 
aHways  keep  it  as  a  laboratory  subject,  but 
c^e  that  is  pregnant  with  possibilities  to  the 
scientific  world. 

BXrr  TWO   POUNDS   OF  RADIUM  IN  THE 

WORLD. 

The  total  supply  in  the  world  is  esti- 
mated at  two  pounds,  which,  if  gathered  to- 
gether, would  contain  enough  potential 
energy  to  swing  the  glol)e  from  its  orbit. 
It  projects  invisible  elections — or  scientific 
particles  of  matter — at  the  amazing  rate  of 
1,200,000  miles  per  second.  It  neither  tests 
nor  destroys  anything,  but  a  plato  of 
radium  one  inch  square  -would  shine  suc- 
cessfully for  a  million  years. 

RADIOGRAPH  OF  A  MOUSE. 

William  J.  Hammer,  an  electrical  en- 
gineer of  Xew  York,  has  made  a  series  of 
photographs  and  radiogra})hs  by  the  light 

of  radium.  Among  thein  is  a  radiograph 
of  a  mouse,  taken  by  laying  the  animal  di- 
rectly on  the  plate,  which  was  then  placed 
in  the  bottom  of  a  trunk,  wrapped  in  rugs 
and   allowed  to  remain  there  tw^enty-four 

hours. 

RADIUM'S   UTILITIES. 

The  future  uses  of  radium  are  likely  to 


be  various  and  important.  In  connection 
with  the  treatment  of  blindness  and  cancer, 
great  and  beneficent  results  are  confidently 
expected.  The  extremely  limited  supply 
thus  far  available  restricts  its  application 
to  industrial  purposes;  but  is  understood 
that  a  small  fraction  of  an  ounce,  properly 
employed,  would  probably  furnish  a  good 
light  for  several  rooms,  which  would  last, 
without  renewal,  for  a  hundred  years.  Cal- 
culations have  been  malde  indicating  that 
the  potential  force  inherent  in  one  gramme 
of  radium  will  raise  500  tons  to  the  height 
of  a  mile.  An  ounce  would  therefore  be 
sufficient  to  propel  a  50-horse-power  motor 
car  at  the  rate  of  30  miles  an  hour  around 
the  world. 

AN  AMAZING  TRANSFORMATION. 

The  most  recent  discovery  in  connection 
with  radium,  through  the  experimentations 
with  radium  is  that  a  dense  vapor  is  thrown 
off  by  it,  \vluch  is  gradually  transformed 
into  helium  and  afterward  disappears. 
This  antagonizes  a  basic  idea  in  chemistry. 
The  gas  now  found  to  emanate  from  it 
is  measurable  and  weighable  and  can 
be  bottled,  but  vanishes  within  a  few 
weeks.  It  was  at  the  moment  of  its  disap- 
pearance that  its  spectrum  was  discovered 
by  Prof.  Ramsay  to  show  the  peculiar  fea- 
tures of  helium,  which  grew  more  manifest 
until  the  identity  was  established.  This 
astounding  transfonnation  suggests  the 
problem  wdiether,  if  one  metal  can  change 
into  another  of  a  different  nature,  a  simi- 
lar transmutation,  under  certain  conditions, 
may  not  likewise  affect  many  other  sub- 
stances in  metallurgy.  The  latest  predic- 
tion from  scientific  sources  is  that  a  species 
of  radium  will  soon  be  obtainable  from 
petroleum  by  certain  processes  now  being 
pursued. 
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SNAP-SHOTS  OF  THE  HUMAN  VOICE 


"A  French  Bcientist,  M.  Marage,  haa  in- 
vented a  process  by  means  of  iriiich  it  is 
now  possible  to  photograph  the  human 
voice.  Tlie  actual  vibrations  of  the  air, 
mado  in  speaking  the  vowel  sounds,  can  be 
recorded  and  made  visible  by  an  ingenious 
use  of  chronopliotograpliy,  or  the  analyz- 
ing of  motions  by  means  of  instantaneons 
photograplirt.     Kvery  ono  is  familiar  with 


vibrating  in  unison  with  the  sound  waves, 
throw  their  images  into  a  revolving  mir- 
ror, which  dissociates  and  causes  them  to 
appear  in  various  forms,  according  to  the 
sound.  By  means  of  the  acetylene  flames, 
which  are  photogenic,  the  vibrations  are  re- 
corded on  a  ribbon  of  sensitized  paper. 

It  has  been  found  possible  also  to  photo- 
graph the  various  functional  movenietits  of 
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an  opposite  and  synthetic  use  of  chrono- 
pliotograpliy,— the  presenting  of  animated 
views  of  moving  objects  by  means  of  the 
kinetoscope. 

H.  Marage's  scheme  may  be  described  as 
follows:  the  vibrations  of  the  air  set  in 
motion  by  the  voice  are  made  to  act  upon 
the  £aroes  of  acetylene  gas,  issuing  from 
apecially  prepared  burners.     The  flamee, 


the  body.  Thus  the  motions  of  the.  tower 
jaw  in  the  act  of  opening  the  mouth  may  be 
represented,  as  well  as  the  movements  of 
the  rihs  in  respiration.  Another  ingenious 
use  of  chronopbotography  makes  it  possible 
to  reproduce  in  visible  form  the  action  of 
air  currents  in  their  passage  around  an  ob- 
struction, as  shown  in  one  of  the  accom- 
panying illttstrations. 
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THE  SOUR  FURNACE 


POWBK  FBOM  THE  STTS. 
A  wonderful  new  invention,  running 
steam  engines,  smelting  all  kinds  of  ores 
and  minerifls,  heating  and  ligliting  houses 
and  cooking  all  kinds  of  food,  either  da^-  or 
nighty  hy  heat  of  the  sun's  rays,  witli<iiit 
fire,  fuel  or  expense,  is  the  Solar  Furnace. 

SI^EAH    ENGINES. 

For  running  steam  engines  the  eim's 
rays  are  concentrated  by 
means  of  curved  reflectors 
onto  a  specially  built  higli- 
pressure  boiler,  the  heat  be- 
ing so  intense  that  the  water 
is  turned  into  steam  ^'ery  fast, 
two  square  yards  of  sunlight 
fomishing  sufficient  heat  to 
develop  one  horae-power,  the 
sunlight  falling  on  a  space  44 
feet  square,  furnishing  suf- 
ficient   heat    ia    run    a    100 

horse  -  power     steam     engine. 

Any  engine  can  be  used,  but 

a    specially    built    boiler    is 

necessary.      The    reflector    is 

mounted  on  a  revolving  base 

and    moved  l^   a   clock-work 

attachment  that  keeps  it  in 

focus  with  the  sun  all  day. 

PUMPING  PLANTS. 

It  is  thought  by  some  that  the  solar  fur- 
nace will  revolutionize  the  present  irriga- 
tion system,  especially  in  the  Southwest, 
where  water  is  scarce  and  fuel  high.  Any 
amount  of  water  and  fuel  can  be  pumped 
from  either  deep  or  shallow  wells ;  no  fuel 
is  required,  and  when  a  plant  is  once  in- 


stalled the  expense  is  ended.  On  all 
puniping  plant;^  requiring  over  five  horse- 
power, a  steam  engine  is  used,  the  steam 
being  generalcd  by  the  heat  of  the  sun,  aa 
above  staled.  On  plants  of  five  horae- 
power  or  less,  a  "compression"  engine  with 
pump  attached  is  used.  No  fire,  fuel, 
steam,  or  water  is  used;  nothing  but  sun- 
light and  air.  It  is  impossible  for  it  to 
"blow  up"   or   explode.     It  works    auto- 


01  fourteay  of  the  Sol  Br  FurnBr 
SOLAR  Fl'KNACE  (SIDE  VIEW). 

matically,    and    no    engineer    if"   required. 

A  siiiali  plant  may  be  made  to  pump  suf- 
ficient water  for  a  large  tract  by  having  a 
reservoir  and  running  the  pump  every  day 
when  the  sun  shinpji,  using  the  water  only 
as  needed. 

SUELTINQ  OBES  AND  MINEIIALS. 

Any  and  all  kinds  of  minerals  can  be 
smelted,  or  literally   "burned  up,"  if  de- 


06 


MODERN  mVSNTIOm  ^ND  DI8C0tEBlES 


sired.  A  single  yard  of  Bonlight  will  melt 
silver,  gold,  glaae  or  wrou^t  iron  to  a  . 
liquid,  while  two  yards  square  of  simlight 
will  develop  lieat  of  over  25,000  degrees,  or 
more  than  one  hundred  times  as  hot  as  boil- 
ing water. 


BOITBEHOLD  UBB. 

A  small  plant  can  be  installed  on  the 
roof  of  tlie  house  at  a  cost  of  only  a  few 
dollars.  Attached  to  the  water  hydrant  it 
wnarbs  autranatically  and  carries  steam 
down  through  pipes  to  the  kitchen,  where 
it  ia  attached  to  a  steam  cooker  cooking 
a  dozen  different  kinds  of  food  at  the 
same  time  without  fire,  fuel  or  expense, 
and  fumlsbing  boiling  water  for  the 
bath,  the  laundry  and  all  other  pur- 
poses. 

STOSnTQ  HEAT  Am)  PCWEB. 
Electric  power  is  generated  by  a 
steam  engine  run  by  the  solar  furnace 
during  the  daytime  and  stored  up  in  a 
storage  battery  to  run  machinery,  and 
for  heating,  lighting,  cooking  and  other 
pur])ose3  nights  and  cloudy  days.  The 
possibilities  of  the  solar  furnace  are 
practically  unlimited. 


A  TELEGRAPH  MACHINE  THAT   PRINTS 


.  Along  with  progress  in  other  electrical 
devices  has  come  the  invention  of  a  prac- 
tical printing  tel^raph  machine.  For 
years  effort  has  been  expended  to  produce 
a  contrivance  that  would  print  automatic- 
ally from  electrical  impulses  8«it  over  a 
wire  from  a  distance,  but  the  devices  have 
operated  poorly.  To  be  sure,  the  stock 
"ticker"  serves  its  purpose  in  a  meaaure, 
and  when  not  oat  of  order,  is  worthy  of 
great  commendation.  The  mechanism, 
however,  is  so  complicated  that  the  machine 
cannot  be  relied  upon. 

Now  comes  from  Australia  a  man  named 
Donald  Murray,  who  with  great  ingenuity, 
has  perfected  a  device  which  to-day  oper^ 
ates  in  the  offices  of  the  Foetal  Telegraph 


Company  in  many  cities,  and  before  long 
probably  will  find  its  way  over  two  conti- 
nents. Labor  saving  is  not  so  much  the 
result  aimed  at  and  reached  in  this  instru- 
ment as  the  tremendous  saving  in  wire. 
When  it  ia  considered  that  a  single  copper 
wire  from  New  York  ijo  Chicago  costs  $60,- 
000,  that  it  rents  for  $12,000  a  year,  and 
that  the  Murray  system  can,  on  one  line,  do 
the  business  of  two  or  three,  the  saving  may 
.be  imagined  readily. 

This  device,  the  Page-Printing  Tele- 
graph, is  a  series  of  instruments  which  au- 
tomatically rec^ve  upon  a  typewriter  tele- 
grams sent  over  a  single  wire.  There  are 
four  main  instrmnents  for  sending  and  re- 
ceiving— two  £(ff  each  station.     The  send- 
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iiig  instruments  consist  of  a  transmitting 
perforator  and  a  modified  Wheatstone 
transmitter.  The  receiving  devices  are  a 
receiving  perforator  and  an  automatic 
typewriting  attachment. 

Upon  receiving  a  message  for  trans- 
mission, the  operator  sends  it  through  the 
perforator,  which  is  much  like  a  type- 
writer. This  device  punctures  a  tape  with 
little  dots  at  irregular  intervals.  The  ar- 
rangement of  these  dots  signifies  certain 
letters.  The  perforator  writes  eighty-four 
characters.  The  tape  is  provided  also  with 
a  central  line  of  smaller  punctures^  which 
engage  the  teetli  of  feed-wheels  in  the  ma- 
chines, thus  insuring  a  steady  flow  as  they 
are  drawn  through  mechanically.  After 
the  message  has  been  perforated  on  the 
tape,  the  tape  is  fed  through  the  trans- 
mitter. This  instrument  is  so  arranged 
that  two  small  rods  press  against  the  tape, 
held  in  place  by  small  springs.  When  the 
rods  are  even  with  the  perforations  they 
push  through  for  a  moment  and  then  are 
witlidrawn  automatically.  These  rods  serve 
to  make  and  break  an  electrical  current. 
This  current  is  imparted  to  the  wire,  trav- 
eling as  irregular  impulses  according  to  the 
spacing  of  the  perforations. 

These  impulses  pass  as  signals  to  the  re- 
ceiving station.  The  process  of  receiving 
the  message  is  similar  to  that  of  its  trans- 
mission^ excepting  that  the  latter  is  done  by 
hand,  whereas  the  former  results  from 
electrical  energy.  To  aid  in  the  receiving 
operation,  there  is  a  local  electrical  circuit* 
On  this  line  are  a  punching  relay,  a  gov- 
erning relay,  a  vibrator,  a  receiving  per^ 


forator  and  the  automatio  typewriter. 
The  message  arrives  on  the  wire  and  the 
impulses  are  transformed  into  the  local  re- 
ceiving circuit.  Automatically,  the  punch- 
ing machine  perforates  the  series  of  irregu- 
lar dots  in  the  receiving  tape.  The  tape  is 
then  fed  into  the  typewriter,  which  is  so 
arranged  that  the  perforations  cause  the 
proper  keys  to  be  lifted  and  the  message  to 
be  printed  in  commercial  form. 

The  speed  of  tlie  system  is  remarkable. 
The  ordinary  Morse  system  permits  of 
about  25  words  a  minute.  Under  similar 
conditions,  the  Page-Printing  Telegraph 
transmits  and  receives  about  130  words  dur- 
ing  the  same  interval.  The  perforators  can 
receive  messages  faster  than  the  type^vrit- 
ing  machine  can  translate  them  in  commer- 
cial fonn,  but  this  is  no  drawback,  as  the 
tape  at  the  receiving  station  can  be  torn  at 
certain  inter\-als  and  fed  into  several  ma- 
chines at  once. 

The  design  of  ^Murray's  skilfully  con- 
trived apparatus,  filed  November  28,  1899, 
in  the  United  States  Patent  Office,  indicates 
how  striking  is  the  contrast  between  its  deli- 
cate simplicity  of  construction  and  its  great 
importance  to  telegraphy.  Since  he  per- 
fected the  instrmnent,  however,  the  inventor 
has  made  claim  for  37  distinct  improve- 
ments on  its  various  parts,  which  are  now 
covered  by  three  separate  patents.  The 
value  of  the  invention  in  facilitating  the 
operations  of  the  Postal  Telegraph  Cable 
Company,  to  which  die  oAvnership  of  the 
patent  was  assigned,  cannot  be  overesti- 
mated. 
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TIN-MAKING   IN  THE  TWENTIETH   CENTURY 


Originally  the  method  of  tinning  plates 
waa  the  Hiiui)!e  expedient  of  dipping  them 
in  a  butli  of  moheu  tin  and  allowing  the 
surplus  metal  to  drain  off;  but  about  thirty 
or  forty  years  ago,  a  ilr.   Morewood,  of 


which  seize  the  plutc  as  it  conies  up  and 
roll  off  tlie  surplus  tin,  leaving  a  sinootli 
and  even  coating  of  the  nictul. 

Even  this  system  has  been  improved,  and 
to-day  the  rolls  are  submerged  inside  the 


Suntli    Wales,   Great  Britain,   designed   a  tinning  pots  in  the  hot  metal  and  (dl  baths, 

tinning  mafiiine  which'  has  since  rcvnlii-  and  as  the  plates  pass  thiMngli,  while  the 

titmized  the  tinning  process.     The  system  coating  process  is  g-iing  on,  it  leaves  a  uni- 

consists  of  (ilacing  at  the  surface  of  tlie  pot  form   coating  and   a  highly  jiolished   snr- 

a  pair  of  vorj'  carefully  turned  steel  rods,  faca     In  the  manufacture  of  high-grade 
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rotjfiiig  tin,  rtie  liiiml  process  of  dipping  is 
still  iiiiiiiiliiiiiod. 

In  this  1 1  a  I  id-dipping  process,  known  fts 
the  "MF  Style,"  tlie  plates  pass  through 
four  or  five  different  pots  filled  respectively 


THE  CUTTING    AND   DOL'IILING   SHKAUS. 

with  metal  or  palm  oil.  Tlic  plates  made 
by  tbis  prf>ce3S  reaist  attacks  of  the  otiiios- 
phere  more  thonjugbly  than  plates  made 
in  the  ''coke"  tinning  pnKX'sw,  Itfct'iitly, 
a  new  method  of  tini.-ihing  has 
been  introduced.  In  this  inethf"!, 
the  plates  after  eoniiiifi  out  of  the 
last  old-style  of  "ilF."  tiniiiii;; 
Itath,  arc  iminersod  iinTne<liatoly 
in  an  r.ily  snI»staiioe,  the  toiii- 
peratnre  of  which  is  Mow  the 
melting  point  <jf  the  coating 
metal,  and  an  instantaneous  nn<l 
uniform  settling  of  tlie  coating 
metal  is  thcrchy  cfFci'tpil  on  all 
parts  of  the  sheets  alike 

A    sectional    illiistration    of   a 
miMlern  tinning  machine  is  here- 
with   given,    which    shows    very 
clearly     its     eonstnu-lion.      The 
hijavy  cast-iron  tin  jiot  is  carried  in  a  brick 
setting,  and  the  tin  is  kept  molten  by  a 
fnmnee  below  the  pot.   In  the  bottom  of  the 
pot  h  about  14  inches  of  the  molten  tin, 


and  above  this  on  the  discharging  side  are 
12  inches  of  palm  oil.  The  black  plate  is 
introduced  into  the  tin  pot  through  the 
hopiHJr  (A).  This  hopper  holds  a  chem- 
ical fluid,  tlic  weight,  of  which  is  less  in 
3i>ecific  gravity  than  the  mol- 
ten tin,  and  which  in  combina- 
tion with  the  tin  and  iron, 
cnnses  a  galvanic  action  by 
wJiich  the  iron  and  tin  are 
qnickly  and  thormighly  anial- 
giiiiiated.  The  tinner  pushes 
ihe  plate  downwanl  with  a  pair 
of  longs  over  tli(?  curved  guide 
bars  until  it  is  seized  by  the 
first  pair  of  rolls  kmiwn  as  the 
'•feed  rolls"  marked  (B)  in 
(be  picture.  Jiy  these  it  is 
iifiji  the  molten  tin  into  the  lip- 
1  h.ipiKT  (<'),  in  which  are  run- 
iiirs  of  rolls  (1)  D).  The  top 
nimersed 


drawn  tbro 
Wiird  curve 


i>  pa 


I  pa 


in  the  palm  oil  whifrh  cover.s  the  tin  on  this 
side  of  the  machine.  These  rolls  are  held 
suspended  in  a  machine  frame  and  are 
regulated    by    means    of    screw-adjusted 
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springs  (E  E).  I'piiii  llie  luljustuK-iit  di'- 
pends  the  thickness  of  the  coutin^  of  tin 
given  to  the  plate. 

As  the  plato«  conic  out  i>f  the  fkIU  lliry 
■re  picked  up  hv  a  luccliaiiii'iil  tij;iin-  with 
■mis  and  fingers,  which  Ktnmls  alHivc  tljtt 
finishing  i>ot,  taking  the  [jUkk'  nf  ii  itiaii. 
It  seizes  tlie  plates  as  tliey  rise  tlirmifili  ilic 
xdIIb,  swings  them  sidewisc,  cuiics  i"  ii  ^lnj) 
automatically,  drops  the  plate  inln  i<  l>i:iii- 
ner,  and  comes  hack  to  its  nri^iiiLiil  imini  i.f 
■ctioD,  repeating  the  ojH'niti 
suocesBion. 

The  "Bennett"  device  for 
transferring  the  plates  from 
the  tinning  pot  to  the  bran- 

consiata   of    a    revol 
drum  with  the  points  of  con- 
with    the    plafea    mag- 
,  l)y  an  electrical  cou- 


nection.  As  tlio  plutes  leave  the  tin 
[Hit,  lht\v  have  ujioii  them  a  tliln 
ciiatiiig  of  oil  wlii<'li  Ims  i»  Itc  removed. 
Kor  tl].iM  piirpiise  Xhvy  are  put  into  a 
hnimior  wliicli  U  lociiti-d  wnveiilently 
at  tlie  side  of  ihc  tinnirij{  uiacliine. 
The  iminiier  consists  of  un  inclosed 
wood  and  metal  Ixis,  through  which 
a  scries  of  eiirricrs  (C)  are  coutinn- 
ally  traveling  "ti  an  endless  licit.  TIic 
plate  (Ii),  as  it.  comes  fmiii  the  tin- 
ning niaeliine.  is  placed  in  :i  rack  (A), 
whi.-li  is  s..  Ii»-at<Mi  tliiil  the  plate  will 
lie  eaiii-hl,  wy  liy  the  traveling  nicks 
\S'),  and  hy  tiiem  carried  through  ihe  ma- 
chine. The  inlerii.r  .if  the  hr:iiiner  is 
tille'l  with  hran  and  slack  lime  and  as  the 
carrier  trav<ds,  it  f.ni'es  the  plate  thiv.ugh 
the  hran  and  lime,  whiej.  cleans  otf  the  de- 
posit of  palm  i.il.  Al'K'r  the  jdate  has 
pass...!  ihrcii^h.  it  drops  int.. 
kn..vvii  as  tlie  ".hist,'i-,"  wlu.n..  ii.  is  pa.ssc.I 
slowly  lhi-..ujili  a  rapidly  rev.dving  jmir  of 
uff  the 
1  impart  a  linish- 


SECTIOXAL   VIEW  OF   TISXIXQ    POT. 
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ing  touch  or  polisli  to  the  plate.    There  are      showB  the  beautiful  finish  for  which  tin 
three  of  these  sheepskin  rollers  and  by  tiie      plate  is  noted, 
time  the  plate  has  passed  throng  the  set,  it 


SUBMARINE   NAVIGATION  SCORES  NEW  TRIUMPHS 

The  day  has  come  when  boats  instead  of  results  have  come  from  their  efforts.     Such 

floating  on  top  of  the  water  may  be  so  con-  boats  are  of  prime  importance  in  the  war 

stnictP-l  as  to  dive,  swim  and  stay  under  equipments  of  Governments,  and   are  bo 


THE  ASSASSIN  OP  THE   HEA. 

Submarine  boat  "Holland"  In  action.     Possible  reeults  Bbown  bT  practice  maDeuver 
■ett  Baj,   when  the  submarine  vessel  approathed  close  enougb  to  tbe  big  cruiser  -New 
ber  out  ot  tbe  waler.     TbIs  was   done  under   the   penetratlni  glare  oE   tbe   Oeefs   sear 
tailed  to  discover  tbe  "Holland"   until  tbe  latier  rose  to  tbe  Burtace  wltblD  li  ^ards  c 

chllBbts,  which 
)I  tbe  supposed 

*°*TbiB   vessel   provefl   so  successful   that  ali  mors  are  uatrlj  completed   for  the  U.    ; 
Tbe  "Holland"  Is  M  Eeet  long,  and  lOH  feet  wide.     Sbe  coatalDS  a  50-horso  power  i 

3.    GOTCrumeni; 

[asollQO  engine, 
J  submerse  ber 

D  three  mioutes.    Her  ■] 


the  water,  almost  as  long  as  the  operators  ing  studied  carefully  by  experts  in  the 
of  them  desire.  Nimieroiis  men  have  been  war  departments  of  tlie  nations.  In  fact 
at  work  on  the  idea  and  mauy  practical      many  countries  have  already  bought  the 
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snbmaTuie  devices  and  have  added  them 
to  their  navies.  They  are  especially  desir- 
able because,  when  supplied  with  a  num- 
ber of  torpedoes,  they  can  go  beneath  the 
water,  and  destroy  whole  fleeta  of  the 
enemy's  ships. 


THE    '^GYMNOTE. 


»y 


There   has   been   considerable   advance- 
nieiit  along  these  lines  in  naval  architec- 
tnze  in  France.     Gustavo  Zede  has  done 
much,  and  in  1886,  built  an  experimental 
boat  called  the  "Gymnote."    This  was  con- 
■tracted    something   like    a   large   White- 
liead  torpedo.     It  was  50.7  feet  long,  5.0 
feet     in    diameter,    made    of    sheet -steel, 
dgBr^haped,   and  had   a   displacement  of 
SO  tons.     Driven,  when  subiricrgod,  at  a 
speed  of  7  knots  an  hour  by  an  electrical 
propeller,   and  9  knots  al:H>vc  water,   this 
craft  proved  tliat  much  might  Ix)  done  in 
aabmarine  navigation.     Both  upright  and 
horizontal  rudders  were  used  so  that  tlu* 
boat  might  be  steered  straight  ahead,   or 
made  to  dive  or  ascend  at  will.     Tlu^  l)at- 
teries  would  run  the  device  four  or  live 
lioiirs  constantly.     Thc^  Ix^at  was  sunk  by 
means  of  a  heavy  ballast  attachc<l  to  the 
Iceel  of  the  boat,   which  was  so  a i* ranged 
that  it  could  l>e  detached  at  a  moment's 
notice.     Buoyancy  was  seciired  by  water- 
tight compartments,   which  also   supplied 
compressed    air  for  a  crew  of    five  men, 
when  submerged.     A  long  tube  ran  from 
the  top  of  the  Gymnote,  upwards,  to  the 
surface  of  the  water.     This  was  equipped 
with  a  lens  and  reflecting  mirror.  By  bend- 
ing these  at  right  angles  a  pictiire  of  the 
whole  horizon  could  he  seen  below.     Thus 
was  the  Ixmt  directed  when  under  water. 

So  successful  were  the  experiments  with 
this  craft  that  the  French  government  had 


Zcde  work  out  another  boat  of  greater  di- 
mensions. This  was  named  after  the  in- 
ventor, was  147  feet  long,  10.75  feet  in 
diameter,  had  a  displacement  of  260  tons 
and,  like  its  predecessor,  was  cigar-shaj)ed. 
It  could  nm  with  a  crew  of  10  men  at  the 
rate  of  14  knots  on  the  surface,  and  8i/> 
knots  below.  It  was  equipped  to  discharge 
torpedoes. 


THE   <<H0LLAND. 


>» 


Other  inventors  have  been  at  work  on 
similar  lines  and  some  of  the  successful 
Ixmts  turned  out  have  heen  the  Peral,  tlie 
Nordcnfcldt,  the  Argonaut  and  the  Hol- 
land. The  last  named  has  been  used  with 
some  success  in  the  United  Slates  Xavy, 
and  is  the  invention  of  John  P.  Holland. 
The  idea  of  such  a  craft  came  to  Holland 
when  h(^  was  a  teacher  in  Cork,  Ireland, 
where  he  (h'voted  liis  spare  time  to  the 
study  of  naviiration.  As  far  back  as  1^02, 
he  liad  niadc^  diagrams  of  a  lx>at  drafted 
on  similar  lines  with  the  Holland.  Holland 
taught  school  f<»r  six  years  after  liis  arrival 
here,  at  J'aterson,  New  flersey,  while  he 
sought  iinaneial  supj)ort  to  bring  his  plans 
Ix'fore  tli(^  government.  In  IST."),  ]i(^.  sul>- 
mitt<'d  ])lans  to  the  United  States  olKcials, 
which  provided  for  the  construction  of  a 
cigar-sliap(Ml  boat,  15  feet  long,  that  would 
accommodate  one  man  in  a  sitting  iK)sturo 
who  shoTild  ])ropel  the  boat  by  treadle 
power.  jVIucli  adverse  criticism  was  meted 
out  to  these  plans,  but  the  boat  was  built 
and  tried  sTiccessfuUy  in  the  Passaic  river, 
near  Paterson.  So  marked  was  its  success 
that  Holland  gave  up  school-teaching  and 
went  to  perfecting  his  new  craft.  J.  Bre^- 
lin,  of  Paterson,  was  his  supporter.  In 
time — ^by  1895 — the  Holland  lx)at,  much 
after  the  style  of  the  best  submarine  do- 


MODERN  INVENTIONS  AND  DiaCOVERIES 


102 

ing  touch  or  poliah  to  the  plate.  There  are 
three  of  these  sheepskin  rollers  and  by  the 
time  the  plate  has  passed  through  the  set,  it 


shows  the  beautiful  finish  for  whidi  tin 
plate  is  noted. 


SUBMARINE  NAVIGATION  SCORES  NEW  TRIUMPHS 

The  day  has  come  when  boats  instead  of  results  have  come  from  their  efforts.     Such 

floating  on  top  of  the  water  may  be  ao  con-  boats  are  of  prime  importance  in  the  war 

stnictP.^  as  to  dive,  swim  and  stay  under  equipments  of  Govemuienls,  and   are   bo- 


Submarine 
■ftt  Bay,  wbe 
h«r  out  or  lb 
tailed  to  dlaci 


THE   ASgASSIM  OF"  THE    8EA. 


Ted   ■□  lUFceiarul   that  six 

Ive   Ed  coromlulOD. 

■-■-■•  a  1IW4  feet  wMe.    Bbe 


nearly  completed  loi 


It"   tn  blow 


tbo  U.    S.    Got. 
power  gasoline 


the  water,  almost  as  long  as  the  operators 
of  them  desire.  Numerous  men  have  been 
at  work  on  the  idea  and  many  practical 


ing  studied  carefully  by  experts  in  the 
war  departments  of  the  nations.  In  fact 
many  countries  have   already  bought  the 


MODERN  INVENTIONS  AND  DISCOVERIES 


103 


submarine  devices  and  have  added  them 
to  their  navies.  They  are  especially  desir- 
able because,  when  supplied  with  a  num- 
ber of  torpedoes,  they  can  go  beneath  the 
water,  and  destroy  whole  fleets  of  the 
enemy's  ships. 


THE    "GYMNOTB. 


»> 


There  has  been  considerable  advance- 
ment along  these  lines  in  naval  architec- 
ture in  France.  Gustave  Zede  has  done 
much,  and  in  1886,  built  an  experimental 
boat  called  the  ^^Gymnote."  This  was  con- 
structed something  like  a  large  White- 
head torpedo.  It  was  56.7  feet  long,  5.9 
feet  in  diameter,  made  of  shoet-steel, 
cigar-shaped,  and  had  a  displacement  of 
30  tons.  Driven,  when  submerged,  at  a 
speed  of  7  knots  an  hour  by  an  electrical 
propeller,  and  9  knots  alK)ve  water,  this 
craft  proved  that  mucli  might  be  done  in 
submarine  navigation.  Both  upright  and 
horizontal  rudders  were  used  so  that  the 
boat  might  be  steered  straight  ahead,  or 
made  to  dive  or  ascend  at  will.  The  but- 
teries would  run  the  device  four  or  five 
hours  constantly.  The  boat  w^as  sunk  by 
means  of  a  heavy  baHast  attached  to  the 
keel  of  the  boat,  which  was  so  arranged 
that  it  could  be  detached  at  a  moment's 
notice.  Buoyancy  was  secured  by  water- 
tight compartments,  which  also  supplied 
compressed  air  for  a  crew  of  five  men, 
when  submerged.  A  long  tube  ran  from 
the  top  of  the  Gymnote,  upwards,  to  the 
surface  of  the  \vater.  This  was  equipped 
with  a  lens  and  reflecting  mirror.  By  bend- 
ing these  at  right  angles  a  picture  of  the 
whole  horizon  could  be  seen  below.  Thus 
was  the  Ixmt  directed  when  under  water. 

So  successful  were  tlie  experiments  with 
this  craft  that  the  French  government  had 


Zede  work  out  another  boat  of  greater  di- 
mensions. This  was  named  after  the  in- 
ventor, was  147  feet  long,  10.75  feet  in 
diameter,  had  a  displacement  of  260  tons 
and,  like  its  predecessor,  was  cigar-shaped. 
It  could  run  with  a  crew  of  10  men  at  the 
rate  of  14  knots  on  the  surface,  and  81/^ 
knots  below.  It  was  equipped  to  discharge 
torpedoes. 


THE   <<HOLLAND. 


»» 


Other  inventors  have  been  at  work  on 
similar  lines  and  some  of  the  successful 
boats  turned  out  have  been  the  Peral,  the 
Xordenfeldt,  the  Argonaut  and  the  IIol- 
land.  The  last  named  has  been  \iscd  with 
some  sTicccss  in  the  United  States  Xavy, 
and  is  the  invention  of  John  P.  Holland. 
The  idea  of  such  a  craft  came  to  Holland 
when  lie  was  a  teacher  in  Cork,  Ireland, 
where  he  devottnl  his  spare  time  to  the 
study  of  navipition.  As  far  back  as  1862, 
he  had  made  diagrams  of  a  boat  drafted 
on  similar  lines  with  the  Holland.  Holland 
taught  sch(X)l  for  six  yvnrs  after  his  arrival 
here,  at  Paterson,  New  Jersey,  while  he 
sought  fiuaucial  supi)ort  to  briug  his  plans 
l)(»tore  the  govcrunient.  In  1875,  he  sub- 
mitted })lans  to  the  United  States  ollicials, 
which  provided  for  the  construction  of  a 
cigar-shaped  boat,  15  feet  long,  that  would 
accommodate  one  man  in  a  sitting  posture 
who  should  propel  the  boat  by  treadle 
power.  Much  adverse  criticism  was  meted 
out  to  these  plans,  but  the  boat  was  built 
and  tried  successfully  in  the  Passaic  river, 
near  Paterson.  So  marked  was  its  success 
that  Holland  gave  up  school-teaching  and 
went  to  perfecting  his  new  craft.  J.  Bres- 
lin,  of  Paterson,  was  his  supporter.  In 
time — ^by  1895 — the  Holland  boat,  much 
after  the  style  of  the  best  submarine  de- 
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vices  of  the  present,  ivas  completed,  and 
demonstrated  its  ability  to  sub-navigate  the 

sea. 

A  number  of  tliese  boats  have  been  built 
for  the  United  States  government  at  a  cost 
of  $175,000  each. 


THE  "ABOONAUT." 

One  odd  craft  for  sub-sea  work  is  the 
"Argonaut,"  tlie  invention  of  Simon  Lake. 
It  is  constructed  to  float  on  the  surface 
after  the  manner  of  a  yacht,  dive  under 
water  as  a  submarine  navigator,  and  once 
under  water,  to  avoid  obstacles  by  being  pro- 
pelled, like  an  automobile,  on  wheels  along 
the  bed  of  the  ocean  or  river.  This  craft  is 
equipped  with  three  wheels,  one  of  wliich  is 
at  the  stern  and  moves  so  as  to  steer  the  boat 
in  it  operations.  This  wheel  is  also  the  rud- 
der when  the  boat  is  afloat.  Only  a  little 
weiglit  is  necessary  to  keep  the  boat  on  the 
bottom.  Like  other  vessels  of  its  kind,  it 
has  adjustable  ballast  or  weights  on  its  keel. 
Water  is  let  into  the  hold  to  start  it  down- 
ward, and  when  it  is  desirable  to  rise,  the 
weights  may  be  cast  off.  This  vessel  is  36 
feet  long,  cigar  shaped,  with  a  Blunt  nose 
and  pointed  stem,  and  is  fitted  out  with  a 
30-horsc-power  engine,  which  is  used  to 
drive  the  screw  propeller,  driving  wheels, 
the  electric  dynamo,  air  compressor  and 
derricks  for  hoisting  wrecks.  A  steel  tube 
rises  like  a  mast  out  of  the  water  when  the 
vessel  is  not  entirely  submerged,  and 
through  this,  air  is  taken  in.  Tlie  ship  is 
equijiped  with  a  compass  which  is  found  to 
work  well  if  kept  away  from  the  machinery. 
When  the  boat  is  closed  up  entirely  for 
deep  diving,  the  engines  must  be  stopped 
for  want  of  air,  and  then  storage  batteries 


operate  the  machinery.  The  engines  run 
by  gasoline  fuel.  Air  sufficient  to  supply 
five  men  for  24  hours  can  be  carried,  and 
the  supply  can  be  increased  by  running  up 
near  the  surface  and  taking  in  air  through 
the  mast  tube.  This  craft  is  also  equipped 
with  a  device  for  leaving  the  boat  when  it  is 
under  water.  A  compressed  air  compart- 
ment, with  an  air  lock,  is  arranged  so  that 
by  having  a  strong  air  pressure  in  this 
room,  a  hole  in  the  bottom  of  the  boat  may 
be  opened,  and  the  air  pressure  being 
greater  than  that  of  the  water  when  it 
presses  to  get  in,  divers  can  leave  the  boat 
and  enter  again  without  danger.  This  man- 
hole is  intended  for  use  in  leaving  the  boat 
to  explore  wrecks,  or  in  time  of  war,  to 
pick  up  and  cut  cables,  and  for  similar 
uses.  This  boat  has  made  siiccessful  trips 
of  over  1,000  miles  under  water. 

TOBPEDO    BOATS    BUILT   BY    THE    GOV- 

EBNMENT. 

The  torpedo  boats  built  by  the  United 
States  Government  are  capable  of  steaming 
a  maximum  speed  of  26  knots.  The  prin- 
cipal dimensions  are, — length,  170  feet; 
beam,  17  feet;  draught,  5  feet  6  inches; 
and  displacement,  180  tons.  The  engines 
are  triple  expansion  and  twin-screw,  and 
capable  of  developing  3,200  indicated 
horse-power,  when  making  395  revolutions 
per  minute. 

The  armament  of  these  boats  consists  of 
three  torpedo  tubes,  four  l-i)ounder,  quick- 
firing  guns,  four  18-inch  Whitehead  toriw- 
does,  and  600  rounds  of  1 -pounder 
ammunition.  In  speed,  tonnage  and  arma- 
ment, these  craft  almost  rank  with  torpedo- 
boat  destroyers. 
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SAVING   SHIPS  AND    LIFE   AT  SEA 


If  one  were  able  to  look  upon  the  many 
wrecks  that  are  strewn  upon  the  bed  of  the 
oceans  and  lakes,  he  woulil  readily  compre- 
hend the  value  of  the  numerous  devices  that 
fiud  their  way  to  ma- 
rine bureaus  and  pat- 
ent offices,  to  prevent 
such  maritime  disas- 
ters. In  23  wrecks, 
alone,  in  the  last  cen- 
tury, nearly  8,000  lives 
were  lost,  A  map  of 
tho  Atlantic  coast-line 
of  the  United  States 
shows  places  whore 
hundreds  of  good  ships 
vent  down  with  all  on 
board.  In  the  old 
days  when  only  the 
hardy  mariner  trav- 
ersed the  seas,  the  loss 
of  life  was  greiit.  To- 
day, however,  when 
the  whole  of  mankind 
is  inclined  toward 
globe-trotting,  and 
when  every  precaution 
is  taken  to  avoid  ca- 
lamity, the  destrnctiou 
of  life  and  property  is 
truly  appalling. 

K'aturally,  scipntists 
and  inventors  have 
been  at  work  lo  solve 
the  question  of  pre- 
venting wrecks.  The 
result  has  been  grati- 
fying in  the  extreme, 
aii4  one  may  travel 


generally  with  a  very  reasonable  degree  of 
safety.  But,  with  further  research,  greater 
improvements    in    precautionary    methods 

and  devices  will  result. 
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THE  BYDBOOBAPHIC  OFFICE. 

Of  prime  importance  is  the  protective 
system  of  the  Hjdrographie  Office  in 
Washington,  and  its  branches.  Here  ex- 
perts study  the  currents  of  the  oceans,  riv- 
ers and  lakes,  plat  and  chart  the  spots 
where  danger  lies,  and  advise  mariners  of 
their  discoveries.  lu  conjunction  with  the 
weather  bureau,  warnings  against  winds, 
hurricanes  and  storms  are  given.  One  of 
the  methods  applied  to  rough  seas  is  the 


reefs.  These  houses  are  equipped  with  the 
most  modem  apparatus  for  warning  ships 
at  sea.  Great  lamps  revolve  in  their  high 
turrets  in  the  lighthouses,  aided  by  power- 
ful prismatic  lenses  and  brilliant  reflectors, 
and  sending  out  their  light  for  many  miles. 
Lightships  also  are  anchored  in  dangerous 
places,  and  send  forth  their  warnings.  In 
many  shallow  waters,  the  bell-buoy  tolls  out 
its  incessant  alarm  and  at  night,  Eares  its 
warning  beacon. 


THE  BREECHES  SCOT. 


old  and  familiar  one,  still  in  vogue,  of  jiour- 
ing  oil  on  the  water.  Many  devices  have 
been  arranged  to  do  this  effectually,  and 
every  ship  is  now  equipped  with  some  bar- 
rel-shaped machine  for  letting  oil  slowly 
seep  out  to  quiet  the  angry  waves. 
THE  LIQUlSOtTSE. 
Each  year  is  adding  to  the  number  of 
lighthouses  erected    on    rocl^   coasts  and 


Collisions  at  sea  and  their  accompanying 
disasters  have  caused  learned  men  to  study 
how  to  foretell  the  approach  of  dangerous 
objects.  Often,  in  a  fog,  an  icebei^  or  an- 
other vessel  is  encoimtered.  The  devices 
invented  to  prevent  this  are  many.  Wire- 
less tel^;raphy  is  of  great  service.  Wliere 
two  vessels  are  equipped  with  the  Marconi 
system^  it  is  possible  to  catch  signals  many 
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lulled  away,  and  to  avoid  the  same  put«h 
in  tlic  sea.  But  tliis  metbod  has  nut  come 
into  general  use.  Moreover,  it  would  not 
detect  the  pi-cseuce  of  an  iceberg.  Conse- 
quently a  iiistruiueut  known  as  the  ther- 
mopile, or  heat  detector,  has  come  into  uae, 
in  various  :ibapcij  and  kinds. 


tect  the  beat  of  a  candle  a  tjiiarter  of  a  mile 
away. 

THE    THEBUOPILE. 

Tlie  tbcniiopile  in  use  by  ship  masters  is 
made  up  of  a  galvanometer  for  registering 
an  electric  current,  and  two  or  more  wires 
of  different  degrees  of  seusitiveuesa  when 


TYPICAI*  LIGllTIiOUSE  AND  TENDER. 

THE    ICEBESG. 

,It  is  well  known  that  an  iceberg  greatly 
chills  the  water  iu  its  vicinity.  Similarly, 
a  vessel  with  great  steam-boilera  sends  out 
Iicat.  If  it  is  possible  to  know  the  tempera- 
ture of  the  water  in  which  one's  vessel  is 
floatiufr,  and  tn  detect  some  sudden  change, 
either  of  heat  or  cold,  it  is  easy  to  avoid  a 
possible  collision.  Tnsfrumcnfs  have  been 
made  that  arc  so  delicate  that  they  can  de- 


subjected  to  henl  or  cold.  Some  of  these 
different  wires  arc  made  of  copper,  German 
silver,  bismuth,  antimony  or  selenium. 
These  metals  are  arranged  to  hang  over  a 
ship's  aide  in  such  a  manner  as  to  feel  a 
change  in  the  temperature  of  the  water.  If 
an  iceberg  is  near,  the  (Oiill  in  the  water 
will  be  noted,  the  current  sent  to  tlie  gal- 
vanometer, and  a  Ih"!!  will  l)e  mug.  If  a 
steamer  is  near  another  bell  will  ring,  de* 
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notmg  the  approach  of  a  heated  object. 

Admiral  Makaroff,  of  the  Bnseian  navy, 
has  perfected  a  thermopile  which  is  located 
in  the  keel  of  vesselfi.  It  consiBts  of  a  tube 
80  arranged  that  the  water  of  the  sea  may 
nm  through  it.  The  thermopile  proper  ia 
siupended  in  this  water,  and  if  tlie  tempei^ 
store  suddenly  changes  a  danger  bell  is 
rang  in  the  pilot  house. 

'  Means  have  been  employed  to  some  ex- 
tent for  transmitting  warning  waves 
through  water.  It  is  well 
known  that  water  is  a 
great  conductor  of  sound. 
Divers  can  easily  distin- 
gnish  the  throbbing  of  a 
steamer's  propeller,  or 
paddle  wheels,  a  mile,  or 
more,  away.  Work  has 
been  done  on  devices  to 
be  placed  in  the  keel  of 
a  vessel,  consisting  of  a 
smsitive  diaphragm 
which  will  record  noises 
in  the  water. 

Another  instrument 
nBed  to  detect  sound  for 
life-saving  purposes,  con- 
aists  of  an  immense  hood 
ocmnected  with  a  funnel,  from  which 
lead  rubber  tubes,  adjusted  to  the  listen- 
er's ears.  This  instrument  can  be  re- 
volved in  any  direction,  and  so  sensitive  is 
it  that  distant  noises  not  otherwise  audible 
may  be  detected.  More  than  this,  there  is  a 
ocanpass  attached  to  the  instrument,  and 
arranged  so  that  it  will  show  the  direction 
of  the  warning  sound. 

Possibly  the  greatest  benefit  to  sailors 
would  be  some  means  for  dispersing  fogs, 
and  experiments  have  been  made  which,  ere 
loDi^  will  probably  remit  in  snch  a  disoov- 
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ery.    Some  eoientiats  have  been  at  work  on 
the  theory  that  the  moisture  in  a  fog  may 
be   condensed   by   an   electrical  dischaige. 
To  a  small  degree,  this  has  proved  efFective. 
Professor  Oliver  Lodge,  of  Liverpool,  by 
means  of  electrical  dischargee,  cleared  a 
room  of  thick  turpentine  smoke,  and  a  res- 
ervoir, of  magnesium  smoke.    In  announc- 
ing his  researches  before  the  British  Asso- 
ciation for  the  Advancement  of  Science, 
he  advocated  using  the  donkey  engines  on 
board  ships,  to  generate 
electricity,     to    be    dis- 
charged  from  poles  on 
the  masts. 

The  means  of  saving 
life  in  wrecks  are  being 
improved.  Each  year, 
new  devices  are  invented, 
such  as  automatic  davits 
for  letting  down  life- 
boats, etc. 

TES  IJFS  BUOT. 

A  new  life-buoy  has 
been  perfected  which  is 
80  arranged  that  water 
is  allowed  to  leak  in 
through  a  crack  and  mix 
with  a  powder  (calcic  phosphide).  When 
the  buoy  is  in  the  water  this  powder  ig- 
nites, producing  a  bright  flame  which  runs 
out  through  a  tube  a  foot  or  so  above  the 
water,  and,  for  an  hour  or  so,  is  visible 
many  miles  away.  Another  sort  of  buoy 
has  a  lighting  device  and  also  the  means 
of  carrying  food  and  drink. 

Sesides  all  these  devices  for  preventing 
wrecks,  there  is  ever  a  watchful  eye  on  the 
lookout  to  protect  the  stray  mariner  from 
death,  after  his  ship  is  wrecked.  The 
United  States  -Life    Saving    Service  is  a 
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credit  to  the  nation.  Its  members,  like 
their  great  brother  order  of  life  and  prop- 
erty savers,  the  firemen,  accomplish  much 
in  the  saving  of  life  that  would  be  impos- 
sible, were  it  not  for  the  great  hardsliip 
these  brave  men  undergo. 

Along  the  coasts  of  oceans  and  great 
lakes,  extend  lines  of  life  saving  stations, 
manned  hy  hardy  crews  whose  business  it 
is  to  watch  out  for  vessels  in  danger,  or  al- 
ready wrecked.  Patrols  of  men  walk  the 
beaches,  or  spy  out 
upon  the  waters  from 
their  watch  stations, 
for  a  sign  of  distress 

After  tlie  distress 
signal  has  l)een  sight 
e«l,  everything  in  tlie 
station  is  bustle.  It 
may  be  that  a  big  ship 
has  crashed  upon  a 
reef  or  sand-bar,  and  i-. 
pounding  herself  to 
pieces  in  the  angrj 
waves.  If  the  ship 
cannot  be  reached  from 
land,  the  life-savers 
must  clamber  into 
their  big  boats  and 
pull  away  to  the  res- 
cue. Often  the  savers, 
themselvGs,  go  down 
before  the  fury  of  the  tempest,  In  trying  to 
rescue  their  fellow  men.  But,  more  often, 
are  the  sailors,  chilled  through  by  the  icy 
■waves,  brought  safe  to  shore. 

THE   BBEECHES    BUOY. 

If  the  use  of  a  lifeboat  is  impracticable, 
resort  may  be  bad  to  the  breeches  buoy. 
The  savers  are  equipped  with  a  coast  gun — 
«*  Bort  of  short  cannon — ^in  which  is  loaded 


an  iron  pin  fastened  to  a  life  line.  The 
gun  is  fired  off,  the  pin  hurtles  over  the 
ship  in  distress,  and  the  line  is  hauled  in  by 
the  weary  sailora  until  a  block  and  tackle 
are  taken  on  boajd.  This  tackle  is  at- 
tached to  the  mast,  a  rope  is  run  through  it 
to  shore,  and  down  this  rope  travels  a  pul- 
ley, to  which  is  attached  a  heavy  pair  of 
leather  breeches.  The  sailor  gets  into  this 
buoy,  and  is  drawn  safely  through  the 
waves  to  shore.     Tliore  are  many  methods 
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besides  these,  used  by  life  savers,  but  these 
are  the  most  important  and  most  commonly 
used.  Naturally,  a  life  saving  station  is 
equipped  with  the  latest  kinds  of  improved 
boats,  etc.  The  life  boat  now  in  most  com- 
mon use  is  fitted  in  the  bottom  with  self-act- 
ing valves,  which  empty  it  of  any  water 
that  may  dash  over  the  sides.  So  perfect 
are  these  boats,  that  in  practice  tests,  the 
savers  frequently  tip  them  over  completely, 
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and  tliey  will  right  tlieiiist^lves,  and  drain 
ofi  hII  the  wuter. 

THB  UINOT'S  XEDOE  BEACON. 
Among  the  Government  lighthouses 
which  serve  their  benelicent  purpose  on 
dangerous  coasts,  that  at  Minot's  Ledge, 
Boston  Harbor,  is  perhaps  the  most  note- 
worlliy.  It  Jiaa  been  twice  destroyed,  once 
in  1S42  by  a  drifting  ship  striking  it  in  a 
atonn,  and  again  in  1863,  when  a  historical 


hurricane  swept  the  New  England  cfiast. 
The  second  "house"  was  supjKirted  on  sioel 
piles  13  inches  in  diameter,  and  after  the 
light  went  out  when  tlie  storm  was  at  its 
worst,  the  huge  beams  were  foimd  twisted 
like  twine,  leaving  no  other  evidence  of  the 
tragedy,  which  cost  the  lives  of  three  per- 
sons living  there.  The  present  stnielure  is 
built  of  masonry  and  cement,  and  promises 
to  last  for  centuries. 


ABOUT  THE  PHONOGRAPH 


Among  the  many  recent  inventions  which 
have  cKiaunted  from  the  brain  of  the  great 


wizard  of  electricity — Thomas  . 

— is  the  ])hoiiogrli[i]i,      .Most    iH'npli 


THE    NEW    UNIVERSAL    ZONB-O-PHONE,    OR    TALKIN'Q    MACHINE. 
Tbe  bigbeit  aUsa  of  dsTclopinent  yet  teachcd  by  mecbaDlam  In  repraduclnl  lound. 
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seen  these  clever  devices  for  recording  and 
ruproducing  suimd,  but  few  are  aware  how 
the  device  ojKU*ates,  and  fewer  still  know 
of  its  rapidly  increasing  value  in  commer- 
cial circles. 

One  must  know  that  sound  is  a  series  of 
vibrations,  or  waves  of  the  air.  When  one 
talks,  thousands  of  waves  agitate  the  ether, 
the  same  as  water  is  disturbed  when  a  stone 
is  dropped  into  it.  Edison  worked  on  the 
principle  that  these  sound-waves  were  pow- 
erful enough  to  inscribe  themselves  in  rec- 
ords, if  given  the  j)roper  opportunity.  After 
a  great  many  crude  ex[)eriments,  the  phono- 
graph was  the  results 

This  instniment  consists  of  a  machine 
Tiix^n  which  revolves  a  wax  cylinder.  Ele- 
vated over  the  cylinder  and  moving  along 
its  distance  as  the  machine  is  set  in  motion, 
is  a  fimnel  which  gathers  up  the  sound 
•waves.  At  the  end  of  this  f\mnel  is  a  small 
drum-like  affair  made  of  thin  metal,  upon 
which  is  fastened  a  tiny  stylus  or  pen. 
When  sound  is  directed  into  the  funnel,  it 
agitates  the  drum  membrane,  which  in 
turn  moves  the  stylus  very  slightly,  and 
rtiis  in  turn  scratches  a  record  of  the  waves 
into  the  wax  of  the  cylinder.  Each  soimd 
wave  has  a  peculiar  motion  unlike  any 
other.  Therefore  when  the  cylinder  lias 
Been  revrtlved  its  entire  distance  and  the 
pen  has  scratched  the  song  into  the  wax, 
it  should  Ik?  a  perfect  record  of  that  song 
onlv.  Such  is  the  case  and  now  it  remains 
to  reproduce  the  sound. 

Another  drum  is  attached  which  has  a 
reproducing  stylus  similar  to  the  recording 
one,  but  of  a  nature  that  will  not  scratch. 
This  pen  nms  along  into  all  the  little 
scratches  made  in  the  record,  and  agitates 
the  drum  membrane  in  just  the  reverse 
manner  that  it  was  agitated  when  the 
sounds  were  sent  into  the  funnel  at  first. 


Naturally  enough  this  agitation  causes  the 
metal  drmn  to  give  off  sounds  tliat  very 
closely  imitate  those  that  first  went  into  the 
phonograph.  The  motive  power  to  revolve 
the  cylinder  is  generally  developed  from  a 
small  electric  battery  attached  to  it,  al- 
though clock  work  wuU  run  one  for  a  few 
minutes. 

THE  STO&Y  OF  THE  DISCOVE&Y. 

In  1S88,  Edison,  in  commenting  on  the 
origin  of  the  phonograph,  called  attention 
to  the  well  known  effects  of  certain  musical 
notes  and  chords,  upon  sand  loosely 
sprinkled  up<m  a  soimding  l)oard.  He 
showed  how  the  sand  sifts  itself  into  various 
geometric,  curves,  differing  according  to 
pitch  and  intensity.  lie  alluded  to  the  fine 
line  of  sand  left  high  upon  an  ocean  l)each, 
as  each  breaker  sjionds  its  force  and  then 
rececles.  Continuing,  he  said:  ^^Yet,  well 
known  as  these  phenomena  are,  they  appar- 
ently never  suggested  until  within  a  few 
years,  that  the  sound  waves  set  going  by  the 
human  voice  might  Ik?  so  directed  as  to 
trace  an  impression  upon  some  solid  sub- 
stance, with  a  nicety  ecpial  to  that  of  the 
ti<le  in  recording  its  flow  upon  the  sand 
beach.     *     *     * 

^^^fy  own  <liscovery  that  this  could  be 
done  came  to  me  almost  accidentallv,  while 
I  was  engaged  upon  a  machine  intended  to 
repeat  Morse  characters  which  were  re- 
corded on  paper. 

"In  manipulating  this  paper,  I  foimd 
that  when  the  indented  paper  was  turned 
with  great  swiftness,  it  gave  off  a  humming 
noise  from  the  indentations,  a  musical, 
rhythmic  sound  resembling  that  of  human 
talk  heard  indistinctly. 

"This  led  me  to  try  fitting  a  diaphram 
to  the  machine." 


KODERU  INFENTWXS  AND  DISCOYEBISS 


DRIVING  MECHANISM  OF  THE  HORSELESS  VEHICLE 


Torpedo  boats  have  their  machinery 
stowed  away  in  tlifi  moat  ingenious  manner, 
80  as  to  get  the  moat  power  concentrated  in 
the  least  number  of  cubic  feet  possible.  A 
watch  is  a  marvelous  example  of  what  can 
he  done  in  the  way  of  packing  machinery, 
hut  it  is  doubtful  if  the  torpedo  boat  or 
the  watch  can  show  sucli  ingenuity  in  nest- 
ing machinery  as  is  shown 
in  the  modem  steam  or  gas- 
oline automobile.  When 
the  power  plant  nf   the 


steam  automobile  is  exposed  to  view  there 
18  disclosed  a  complete  equipment  of  en- 
gine, boiler,  furnace,  water  tank,  pipes, 
valves,  pumps  and  link  motion,  with  all 
necessary  adjusting  devices,  and  all  ar- 
ranged in  space  ridiculously  disproportion- 
ate to  the  duty  required  of  the  engine  and 
the  power  developed. 

There  is  more  machinery  in  a  gasoline 
automobile,  yet  it  is  nested  in  space  very 


little  more  than  is  required  to  house  the 
steam  engine  and  boiler.  A  casual  glance  is 
enough  to  impress  one  who  has  any  love  for 
machinery  with  the  fact  that  the  mechanism 
is  of  the  highest  order.  Every  member 
shows  the  high-class  workmanship  which 
entered  into  its  making.  Every  part  bears 
witness  to  the  skill  and  ingenious  craft  of 
its  maker.  It  rep- 
resents the  aris- 
tocracy of  en- 
gine building. 

The  automo- 
biles lliiit  are  in 
daily  use  arc 
sleani,  gasoline  or 
eleclrie  timtiu-  vc- 
]ii<'ies.  There  arc 
a  few  experiment 
t  a  1  automobiles 
wliich  use  com- 
pressed air,  lint 
they  are  not  nu- 
""  "  ""*"'  merous.     A  large 

proporlinn  of  llie 
uiitly  "  r  u  n  a  - 
bouts"   in  riiica- 

Ry  rounesf  of  the  ■■Motor  Agp," 

LINE.  go  are  steam  an- 

tOR,    but    they   WAI'. 

gasoline  for  ftiel.  The  motor  of  such  a 
machine  is  a  horizontal  engine  of  the  ma- 
rine type,  with  i>Inin  slide  valves,  and  the 
link  motion  which  was  used  by  George 
Stephenson  in  the  first  half  of  the  last  cen- 
tv.TV.  The  cylinders  of  this  engine  are  of 
cast  iron,  but  the  other  parts  are  of  drop 
forgings,  and  the  momentum  of  the  vehicle 
takes  the  place  of  the  momentum  of  a  fly 
wheel. 
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It  was  with  a  steam  Jiiitoiitobile  with  an 
engine  of  lliis  kind  tliat  tlie  world's  record 
for  steam  iuitoinobilea  was  broken,  in  Oc- 
UAyev,  11)02,  by  milking  a  mile  in  one  min- 
ute au<l  tiventy-Hcven  and  one-fifth  seconds. 
Tliei'c  wati  a  steam  pressure  of  050  pounds 
to  the  square  inch  in  the  wire-wound  cop- 
per Ixiilcr  of  the  niacliine. 

"The  cylinders  of  the  engine — there  are 
two  of  them — arc  f.vo  and  a  lialf  inches  in 
diameter,  ihe  engine  has  a  stroke  of  three 
and  a  half  inches  and  the  steam  is  cut  off 

at   five-eighths   stroke. 

The  ordinary  working 
steam  pressure  is  IfiO 
jioiinds.  The  engine 
weighs  forty  -  seven 
ponnds  and  is  three 
and  one-half  indicated 
horse  power.  This  is 
llie  engine  used  in  the 
onlinary  rnnahonts 
which  weighs  (l.-jO 
IHiiuids.  The  b-jiler  is 
of  the  fii-c  tiilx;  type. 
It  is  fourteen  inches 
in  diameter  and  thir- 
teen inches  long,  and  it 
lias  2yfi  copper  tul>es, 
each  one-half  inch  in 
diameter.  The  copper 
shell  is  seamless,  with 
sleel  heads,  and  there  are  ahoiit  2,000  feet 
of  steel  piano  wire  wonnd,  in  two  layers, 
around  the  boiler  to  strengthen  the  copper 
shell,  which  is  only  three  thirty-seconds  of 
an  inch  thick.  The  boiler  ia  covered  with 
an  asbestos  jacket  that  not  only  prevents  the 
steel  wire  from  rusting  but  prevents  loss  of 
heat  by  radiation.  The  boiler  holds  about 
five  gallons  of  water,  but  carries,  when  in 
use,  but  three  gallons. 


"The  water  for  the  boiler  is  contained  in 
a  tank  that  holds  twenty-seven  gallons,  and 
it  is  forced  from  this  tank  to  the  boiler 
by  a  pump  attached  to  the  cross-head  of  the 
engine.  As  the  pump  works  all  the  time 
while  the  machine  is  running,  it  is  neces- 
sary to  provide  means  to  shut  off  the  water 
from  the  boiler  when  none  is  needed,  and 
thi:^  is  done  by  moans  of  a  by-pass  and  an 
automatic  valve  that  shunt  the  water  back 
to  tJie  tank  when  necessarj'. 

"The  furnace  of  the  boiler  is  a     Bunsen 


burner,  for  gasoline  is  the  fuel.  The  bumei 
consists  of  200  one-half  inch  copper  tubes 
expanded  between  two  steel  plates.  The 
tubes  are  for  the  air  which  is  burned  with 
the  gasoline.  In  the  steel  plates  are  about 
fifty  small  holes  for  the  gasoline  vapor, 
which  is  taken  in  between  the  two  plates 
through  a  mi.xing  tube  from  the  gasoline  jet 
valve.  The  heat  of  the  boiler  in  used  to 
vaporize  the  gasoline  and  make  it  a  gaa. 
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DRIVING  MECHANISM  OF  THE  HORSELESS  VEHICLE 


Torpedo  boats  have  their  machinery 
Btowed  away  in  tlie  most  ingenious  mamier, 
so  as  to  get  the  most  power  concentrated  in 
the  least  number  of  cubic  feet  possible.  A 
watch  is  a  marvelous  example  of  what  can 
bo  done  in  the  way  of  packing  machinery, 
but  it  is  doubtful  if  the  torpedo  boat  or 
the  watch  can  show  such  ingenuity  in  nest- 
ing inaifhi!H.'ry  'aa  h  uliown 
in  the  modem  steam  or  gas- 
oline automobile.  When 
the  power  plant  nf   the 
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steam  automobile  is  exposed  to  view  there 
is  disclosed  a  complete  equipment  of  en- 
gine, boiler,  furnace,  water  tank,  pipes, 
valves,  pimips  and  link  motion,  with  all 
necessary  adjusting  devices,  and  all  ar- 
ranged in  space  ridiculously  disproportion- 
ate to  the  duty  required  of  the  engine  and 
the  power  developed. 

There  is  more  machinery  in  a  gasoline 
automobile,  yet  it  is  nested  in  space  very 


little  more  than  is  required  to  house  the 
steam  engine  and  boiler,  A  casual  glance  is 
enough  to  impress  one  who  has  any  love  for 
machinery  with  the  fact  that  the  mechanism 
is  of  the  highest  order.  Every  member 
shows  the  high-class  workmanship  which 
entered  into  its  making.  Every  part  bears 
witness  to  the  skill  and  ingenious  craft  of 
its  maker.  It  rep- 
resents the  aris- 
tocracy of  en- 
gine building. 

The  automo- 
biles thai  Jirc  in 
<I  a  i  I  y  use  are 
steam,  gu.sniino  or 
electric  HHitor  ve- 
hicles. There  are 
a  few  experiinen- 
t  a  1  automobiles 
which  use  com- 
pressed air,  but 
they  are  not  nu- 
merous. A  large 
pro|xirtion  of  the 
n;itly  "  r  n  n  a  - 
bouts"  in  riiicii- 
go  are  steam  nu- 
tos,  but  they  use 
gasoline  for  fuel.  The  motor  nf  .=;u('h  a 
machine  is  a  horizontal  engine  of  the  ma- 
rine type,  with  plain  slide  valves,  and  the 
link  motion  which  was  used  by  George 
Stephenson  in  the  first  half  of  the  last  cen- 
tury. The  cylinders  of  this  engine  are  of 
cast  iron,  but  the  other  parts  are  of  drop 
forgings,  and  the  momentum  of  the  vehicle 
takes  the  place  of  the  momentum  of  a  fly 
wheel. 
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It  was  with  a  strain  aiTtoiiiobilo  with  an 
engine  of  this  kind  that  the  world's  record 
for  stcHin  automobiles  was  broken,  in  Oc- 
tober, 1902,  hy  making  a  mile  in  one  min- 
ute and  tweuty-aeven  and  one-fifth  seconds. 
There  was  a  steam  pressure  of  6oO  pounds 
to  tlie  square  inch  in  the  wire-wound  eoj)- 
pcr  Ijoiler  of  the  machine. 

■"Tlio  cylinders  of  the  engine — there  are 
two  of  them — are  two  and  a  half  inches  in 
diameter,  the  engine  has  a  stroke  of  three 
and  a  half  inches  and  the  steam  is  cut  off 
at  five-eighths  stroke. 
The  ordinar3-  working 
steam  pressure  is  100 
jiounds.  The  engine 
\v(^ig]is  forty  -  seven 
ji'iunda  and  is  three 
and  one-half  indicated 
horse  power.  Tliis  is 
tlid  engine  used  in  the 
ordinary  runabouts 
which  weighs  fiSO 
[...umls.  Tbc  boiler  is 
of  ihf  fire  tiilie  type. 
It  is  fourteen  inches 
in  diameter  and  tliir- 
tocn  inches  long,  and  it 
lias  2!lS  copper  tul)es, 
each  one-half  inch  in 
diameter.  The  copper 
shell  is  seamless,  with 
steel  heads,  and  there  are  about  2,000  feet 
of  stee!  piano  wire  wound,  in  two  layers, 
around  tbc  boiler  to  strengthen  the  copper 
shell,  which  is  only  three  thirty-seconds  of 
an  inch  thick.  The  boiler  is  covered  with 
an  asbestos  jacket  that  not  only  prevents  the 
steel  wire  from  rusting  but  prevents  loss  of 
heat  by  radiation.  The  boiler  holds  about 
five  gallons  of  water,  but  carries,  when  in 
use,  but  three  gallons. 


"The  water  for  the  boiler  is  contained  in 
a  tank  that  holds  twenty-seven  gallons,  and 
it  is  forced  from  this  tank  to  the  boiler 
by  a  pump  attached  to  the  cross-head  of  the 
engine.  As  the  pump  works  all  the  time 
while  the  machine  is  running,  it  is  neces- 
sary to  provide  means  to  shut  off  the  watei 
from  the  boiler  when  none  is  needed,  and 
this  is  done  by  means  of  a  by-pass  and  an 
automatic  valve  that  shunt  the  ivafcer  back 
to  fhe  tank  when  necessary. 

"The  furnace  of  the  boiler  is  a 
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burner,  for  gasoline  is  the  fuel.  The  bumei 
consists  of  200  one-half  inch  copper  tubei 
expanded  between  two  steel  plates.  Th) 
tubes  are  for  the  air  which  is  burned  wit! 
the  gasoline.  In  the  steel  plates  are  abou' 
fifty  small  holes  for  the  gasoline  vapor 
which  is  taken  in  between  the  two  platei 
through  a  mixing  tube  from  the  gasoline  je' 
valve.  The  heat  of  the  boiler  is  used  t( 
vaporize  the  gasoline  and  make  it  a  gas 
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The  top  plate  of  the  borner  is  four  inches 
in  diameter  and  the  whole  burner  sits  down 
four  inches  below  the  bottom  of  the  boiler. 

''The  fire  is  controlled  entirely  by  the 
steam  pressure,  which  actuates  a  copper 
diaphragm  whose  expansion  or  contraction 
opens  and  closes  the  needle  valve  that  feeds 
the  gasoline  into  the  burners ;  the  gasoline 
is  under  an  air  pressure  of  eighty  pounds 
to  the  inch,  so  that  it  jets  out  in  spurts.  The 
diaphragm  is  normally  set  for  180  pounds 
of  steam.  When  the  pressure  exceeds  that 
amount  the  diaphragm  moves  and  operates 
the  valve,  which  reduces  the  flow  of  gasoline 
and  thus  lowers  the  flame  under  the  boiler. 
If  the  pressure  falls  below  the  working 
standard  the  diaphragm  moves  the  other 
way  and  more  gasoline  is  fed  to  the  fire. 
The  boiler  is  provided  with  a  safety  valve, 
which  blows  off  at  260  pounds  pressure. 
Bet;wecn  the  boiler  and  the  throttle  valve  of 
the  engine  is  a  globe  valve  which  can  be 
opened  and  closed  only  by  a  key  carried  by 
the  operator  of  the  automobile.  If  it  is  de- 
sired to  leave  the  rig  the  key  shuts  this  lock 
valve  and  no  steam  can  enter  the  engine's 
cylinders. 

"About  five  gallons  of  gasoline  are  car- 
ried in  the  reservoir,  and  as  it  takes  one  gal- 
lon to  run  ten  to  twelve  miles,  enough  fuel 
for  a  sixty-mile  run  can  be  carried  in  the 
tank.  The  boiler  evaporates  about  one  gal- 
lon of  water  to  the  mile  run.  The  speed  of 
the  machine  is  controlled  by  the  throttle; 
the  more  steam  the  higher  speed.  The  rear 
wheels  are  the  drivers,  which  are  driven 
through  differential  or  compensating  gears. 
This  gearing  permits  the  outer  wheel  to  re- 
volve faster  than  the  inside  wheel  in  going 
around  a  curve.  The  engine  drives  a 
sprocket  which  transmits  its  motion  to  the 
differential  gearing  by  means  of  a  steel  link 


belt,  and  the  engine  makes  two  and  one-half 
revolutions  to  each  turn  of  the  gear.  When 
running  ten  miles  an  hour  the  engine  makes 
300  revolutions.  The  brake  is  a  double  ac- 
tion band  brake.  BaU  bearings  are  used  on 
the  engine  as  well  as  on  the  wheels,  and  the 
tires,  of  course,  are  pneumatic.  The  opera- 
tor has  at  hand  the  steering  device,  throttle 
valve,  reversing  lever  and  brake  lever,  and 
in  front  of  him  is  a  stgam  gauge  and  air 
gauge. 

'^It  will  be  noticed  that  the  steam  automo- 
bile uses  gasoline  for  fuel  and  calls  in  com- 
pressed air  as  an  agent  to  present  the  fuel 
to  the  flame  in  the  best  possible  manner. 
In  the  automobiles  operated  by  gasoline  en- 
gines, the  volatile  child  of  petroleum  is  the 
fueljbut  it  is  used  without  being  first  burned 
to  raise  steam.  It  is  curious  that  while 
gasoline  is  the  operating  agency  of  the 
gasoline  motor,  water,  electricity  and  com- 
pressed air  are  also  necessary.  The  water 
is  required  to  keep  the  cylinder  of  the 
gasoline  engine  cool ;  the  electricity  to  make 
the  sparks  that  explode  the  gasoline  at  the 
prc»per  time,  and  the  compressed  air  to  on- 
able  the  operator  to  govern  the  sii})ply  of 
the  fluid  and  gas. 

"There  is  a  miniature  waterworks  svs- 

* 

tem  in  a  gasoline  automobile.  If  it  were 
not  for  water  to  cool  the  cylinder  of  the  en- 
gine the  piston  would  stick,  and  that  would 
end  its  operation,  for  the  time  being  at 
least.  The  water  tank  lies  up  pretty  snug 
to  the  engine  and  the  water  is  forced  for- 
ward through  a  pipe  to  the  front  of  the 
machine,  where  it  passes  through  the  radia- 
tor, which  might  be  called  the  dashboard. 
It  is  placed  in  front  so  as  to  get  the  full 
effect  of  the  air  that  rushes  through  it  and . 
cools  the  water.  From  the  radiator  the  wa- 
ter passes  back  and  performs  its  office  of 
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cooling  the  cylinder  of  the  engine.  It  then 
passes  uu  and  re-enters  the  reservoir  to  con- 
tinue its  cycle  of  0[)erations. 

'"The  gasoline  tank  is  just  above  the  en- 
gine cylinder  and  liolda  about  five  gallons 
of  fluid.  There  is  nothing  particularly 
iiiyst«rii)iis  in  the  way  the  gasoline  drives 
an  engine.     The  fluid  passes  down  a  pipe 


cylinder  of  the  engine  by  the  piston.  "Sow 
this  engine  here  ie  called  a  four-cycle  en- 
gine, which  means  that  the  stroke  which 
gives  power  conies  every  other  revolution. 

"Now  suppose  the  engine  at  rest.  The 
forward  movement  of  thepiston  sucks  in  the 
charge  of  air  and  vapor;  when  the  piston 
goes  back  on  its  return  stroke  it  coniiiresses 


from  the  tank  iiil"  a  ca  rim  rotor.  Tliis  is 
what  yuu  might  call  a  niecimiiisiu  for  vajiur- 
izing  the  gasoline.  In  the  carburetor  of  this 
mschine  tlmrc  arc  eight  screens,  and  the 
gasoline,  trickling  down,  not  only  is  vapor- 
ized, but  is  also  mixed  with  air  so  as  to 
form  a  proper  mixture.  This  mixture  of 
gasoline  vapor  and  aii  is  sucked  into  the 


that  charge  between  the  piston  and  cylinder 
head,  an<I  just  when  the  tliargc  is  at  its 
highest  point  of  compression  an  elcctrio' 
spark  flashes  through  it  and  explodes  it. 
The  explosion  drives  the  piston  forward, 
and  at  the  same  time  the  gasoline  valve  is 
closed,  so  that  on  the  fourth  stroke — that  is, 
the  next    stroke    backward — the  exhaust 
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valve  opens  and  the  exploded  gas  leaves 
the  cylinder  and  goes  into  the  muffler. 
Then  the  next  forward  stroke  sucks  in  a 
new  charge  and  the  same  operations  are  re- 
peated. 

"This  motor  here  is  what  is  called  an  air 
ocmtrolled  motor — ^tho  air  is  compressed  bj 
a  pump  in  and  about  the  inlet  valve  which 
feeds  the  gasoline  to  the  carburetor  and 
the  gas-air  mixture  to  the  cylinder.  A  pipe 
oarries  the  compressed  air  forward  to  the 
person  who  is  nmning  the  automobile.  A 
button  controls  a  valve  at  the  forward  end 
oi  the  pipe  in  such  a  way  that  it  it  is  com- 
pressed some  of  the  air  is  released  and  tlie 
pressure  is  lowered.  And  this  operates  to 
move  the  valve  so  as  to  allow  not  only  more 
gasoline  to  pass  into  the  carburetor,  but 
also  more  of  the  gas-air  mixture  to  pass 
from  the  carburetor  to  the  cylinder. 

"The  electric  sparks  for  igniting  the 
charge  in  the  cylinder  are  made  by  a  little 
dynamo  which  is  part  of  the  outfit,  but  in 
starting  tiie  machine,  however,  the  sparks 
come  from  an  electric  battery.  When  the 
machine  is  idle — that  is,  when  tlie  engine 
is  in  operation,  but  the  automobile  is  stand- 
ing still — the  fly-wheel  of  the  engine  makes 
about  100  revolutions  per  minute.  Ou  a 
good  road  the  motor  makes  about  800  revo- 
lutions, going  thirty  miles  an  hour. 

The  horse  power  of  tliis  engine,  which  is 
the  style  used  on  the  ordinary  runaboute,  ia 
eight  and  a  half,  and  the  automobile  as  it 


stands  weighs  1,850  pounds.  In  its  gaso- 
line tanks  it  carries  about  nine  gallons  of 
the  fluid,  which  on  good  roads  is  good  for 
a  tour  of  from  125  to  140  miles.  All  parts 
of  the  engine  are  automatically  oiled,  and 
the  mechanism  as  it  stands  there  is  a  beau- 
tiful example  of  flne  workmanship." 

As  compared  with  its  competitors,  the 
electric  auto  is  simplicity  itself.  The  driv- 
ing mechanism  is  a  firstrclass  electric 
motor  J  the  energy  comes  from  the  storage 
batteries  that  are  carried  on  the  machine. 
The  electric  automobile  is  clean,  simple, 
safe  and  more  expensive  than  the  other 
styles. 

Electricity  from  the  battery  passes 
through  a  controller,  which,  by  making 
different  combinations  of  batteries,  feeds 
more  or  less  electricity  into  the  motor,  and 
consequently  decreases  or  increases  tlie 
speed  of  the  vehicle.  For  instance,  an  ordi- 
nary electric  runabout,  at  the  lowest  si>eed, 
requires  about  twenty  volts;  second  speed, 
forty  volts;  and  third  speed,  eighty  volts; 
which  means  that  every  one  of  the  forty 
cells  of  the  batteries  is  at  work.  An  ordi- 
nary electric  carriage  will  use  from  seven- 
teen to  thirty  amperes  per  hour. 

Thie  average  radius  of  the  electric 
vehicle  is  forty  miles  per  charge,  that  is, 
the  average  electric  auto,  with  one  charg- 
ing of  its  storage  battery,  will  travel  forty 
miles  without  requiring  recharging.  Some 
will  go  much  farther — otiiera  not  so  far. 
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INVENTIONS   MINIMIZING   FARM   LABOR 

ITEW  INTENTION  DOES  TEN  HEN'S  WOBK  WTTR  ONE,  AND  DOUBLES  VAIitlS 
OV  CEOP. 

Farm  labor,  like 
everj'tliiug  olac,  has  im- 
derpnnc  a  groat  change 
during  tlio  last,  fifty 
ycnr^.  I'mvions  to  tluit 
finio,  alnifist  cvcry- 
lliing  was  done  liy 
hand.  Tlip  sickle,  ^^cythe 
and  criidio  liiivo  Ik'Cti 
siippliinlnl  l>y  inven- 
tions that  would  ni;iko 
tlm  heads  of  om  furp- 
faflicrs  ivi'I  with  luna/.e- 
nient. 

Tlic  reaper,  a  ma- 
chine designed  to  har- 
vest small  grain  such  as 
wheat,  oiils,  barley  and 


Harvester  Ca 


rye,  was  invented  in 
1831  by  Cyru3  H.  Mc- 
Cormick.  Prior  to  that 
time  wheat  and  other 
grains  were  gathered  by 
land  with  the  cradle, 
which  had  superseded 
tlie  reaping  hook.  Since 
its  invention  the  im- 
portance of  the  reaping 
machine  has  been  recog- 
nized by  the  world. 
During  the  years  of  the 
early  development  of 
the  reaper  the  Hon. 
Wm,  H,  Seward  said: 
"It  moved  the  line  of 
civilization  vrestward 
thirty  mileB  erery 
year.** 
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The  first  reaping  machine  built  bj  Hc- 
Cormick  in  1831,  and  operated  in  the  bar- 
vest  of  that  year,  was  the  prototype  of  the 
harvesting  machine  industry  that  has 
grown  to  the  stupendous  proportions  which 
characterize  it  at  the 
l»rcsent  time.  To-day 
more  than  3,000,000 
McC'onuick  machines 
are  in  use  through- 
out the  world.  Inas- 
much as  each  machine 
docs  the  work  of  ten 
men,  the  McCormick 
uiacliincd  in  use  are 
C(|uivalciit  to  an  army 
of  30,000,000  men. 
TIicwc  mnchiucs  have 
iiiult]})licd  the  world's 
Iiniduction  of  wheat 
many  times,  thus  ban- 
iithing  the  fear  of  fam- 
ine, and  niaking  flour 
t«)  abundant  that  the 
licwt  broad  is  no  longer 
n  luxury. 

llarveating  ma- 
chines now  embrace 
binders,  reapers,  head- 
G  r  a,  header-binders, 
rice  binders,  mowers, 
hay  rakes,  com  bind- 
ers and  buskers  and 
shredders.  The  hind- 
er, the  most  improved 
type  of  harvesting  ma- 
cliine,  will  cut  and  bind  15  acres  of  wheat 
in  a  day  of  ten  hours.  The  machine  requires 
only  one  man  to  operate  it,  while  the  work 
it  does  is  equivalent  to  the  work  of  ten 
able  bodied  men.  Moreover,  the  work  done 
by  the  niachine  is  in  every  way  superior  to 
that  done  by  hand. 


SHKESDING  CORK. 

The  introduction  of  the  busker  and 
shredder  has  greatly  assisted  the  farmer  in 
handling  the  com  crop.  The  machine  husks 
the  com  and  shreds  tbe  fodder,  leaves  and 


busks  into  feed  that  is  worth  ae  mncb  as 
timothy  haj,  Bj  haodliog  tbe  coro  crop 
with  machioea,  the  corn  grower  saves  all 
of  his  crop — the  ears  aa  well  as  tho  stalks 
— thus  practically  doubling  tbe  value  of  the 
coro  crop,  inasmnch  as  the  stalks  in  former 
years  bare  gone  to  waste  in  tbe  field. 
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Chemical  analysis  baa  shown 
that  nearly  half  the  feeding 
value  of  the  corn  crop  is  in  the 
fodder.  This  makes  the  hither- 
to neglected  fodder  crop  the 
second  most  valuable  one  pro- 
duced in  America — worth  more 
than  wheat,  oats,  cotton,  liay, 
or  any  other  crop,  excepting 
the  com  itself.  Tlic  llcCor- 
mick  liiisker  and  shredder  has 
made  it  possible  to  prepare  the 
fodder  at  a  minimum  expense, 
80  that  practically  the  entire 
atalk  is  eaten  by  horses  as  well 
as  cattle,  and  do  well  on  it. 
Some  of  tlic  slutcnienls  made  hy  practical 
dairvmcn,  who  have  been  feeding  shredded 
fodder  for  years,  seem  almost  incredible. 
They  say  that  as  a  milk  producer  it  is  far 
superior  to  timothy  hay,  and  many  main- 
tain that  it  is  better  than  clover,  if  fed  with 
a  well  considered  ration  of  grain  to  supjdy 


By  courteey  ot  tbe  McC< 


SHREDDING 


the  protein,  in  which  fodtlcr  is  somewhat 
deficient.  Many  of  the  leading  ihiiry  and 
st<icl  men  no  longer  gmw  liny,  plmving  up 
llieir  meadows  not  needed  for  pasture  and 
using  shredded  fodder  as  their  sole  forage 
crop,  which  enobles  them  to  make  a  large 
incrcase  in  their  output  of  beef  and  butter. 


MOVJUHN  INVJUNTIONH  AND  DISCOVERIES 


THE  SEWING  MACHINE  AND   KNITTING   MACHINE 
aAvma  woxan'b  labob  asd  LESSSNnra  bzpehditube. 


Passing  the  records  made  by  Thomas  Saint, 
in  1790,  and  Uuncan  in  1804,  both  of 
EngUnd,  and  those  of  Dodge  (1818)  and 
Lye  (1826),  both  of  the  United  States,  be- 
cause it  does  not  appear  that  either  of  their 
inventions  was  o£  practical  use,  we  find 
that,  in  1830,  Bartlilcmy  Thimonnier  pat- 
ented a  sewing  macliine  in  France,  which 
was  so  successful  that,  in  1S41,  80  of  them, 
made  of  wood,  were  in  use  for  sewing  army 
clothes  at  a  shop  in  Paris, 

Several  sewing  uiaehines,  having  more  or 
less  merit,  were  constructed  in  the  United 
States  during  the  first  half  of  the  lOth  cen- 


HOW    SEWINO    IS   DONE   TO-DAY. 

Among  t!:e  many  inventions  which  have 
come  to  the  front  in  the  last  50  years  is 
that  of  the  sewing  machine.  Compare,  if 
you  will,  the  time  saved  by  the  use  of  the 
modern,  up-to-date  sewing  machine  and  the 
work  ilonc  in  the  old  manner,  by  hand. 

In  tile  sewing  machine  as  in  many  other 
inventions  America  leads  the  world.  Xot 
only  is  this  true  of  the  machine  used  in  tlie 
family,  hut  of  machines  used  in  manufac- 
turing, for  stitching  all  kinds  of  textile 
fabrics  and  leather,  including  special  ma- 
chines for  buttonlioles,  eyeleta,  over-seam- 
ing, embroidery,  etc. 

The  idea  of  serving  by  machinery  had 
been  cherished  for  a  hundred  years  before 
the   first   successful   machine   was   made. 
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taiy,  the  nearest  approadi  to  buoobbb,  prior 
to  1850,  having  been  made  by  Walter 
Himty  in  1832.  No  serious  attempts  were 
made  l:^  him  to  exploit  his  invention,  nor 
was  it  of  any  benefit  until  Isaac  M.  Singer, 
in  1850,  perfected  die  improvements  neces- 
sary to  make  Htmt's  product  of  real  utility, 
and  produced  the  first  sewing  machine  hav- 
ing any  jtfactical  value.  In  1851,  Allen 
B.  Wilson  took  out  patents  for  a  sewing 
machine  having  a  revolving  hook  for  mak- 
ing the  double  lock-stitch.  Other  inventors 
closely  followed,  and  we  find  that  six  dif- 
ferent manufacturera  made  about  twenty- 
five  himdreil  machines  in  1853.  Xone  of 
these  has  survived,  excepting  Singer's  and 
Wilflon'a.  The  an- 
nual product  of  the 
uiachinea  developed 
from  these  inventions 
now  runs  into  mil- 
lions, and  they  are 
I  sent  to  the  remotest 
parts  of  the  entire 
world,  Thq  most  remarkable  phase  of  this 
'  development  has  been  the  adaptation  of 
sewing  machines  for  special  uses  in  a  great 
variety  of  mannfactureH. 

In  addition  to  machines  of  the  best  type 
for  family  sewing,  a  single  manufacturing 
company  makes  more  than  70  distinct 
classes,  or  types,  of  sewing  machines  for 
every  stitching  process  used  in  manufac- 
ture; these  classes  are  fitted  with  attach- 
ments, or  devices,  for  special  processes,  and 
there  are  more  than  six  hundred  distinct 
varieties  of  Singer  machines.  There  are 
machines  making  twelve,  or  more,  seams  at 
once;  machines,  also,  that  hiemstitch  and 
tuck;  machines  that  ruffle  and  tuck;  ma- 
chines for  stitching  books  and  boots,  sewing 
on  buttms  and  making  the  buttfoiholeB;  in 


short,  the  Amwican  sewing  tnacVuft  c^  to- 
day stitches  everything  capable  of  needle 
perforation,  from  lace  to  leather.  This 
development  of  special  stitching  appliances 
for  factory  operation  has  been  of  tremen- 
dous benefit  to  thie  world,  because  it  has 
caused  a  great  reduction  in  the  cost  to  the 
consumer  of  many  articles  in  common  use. 
Because  of  this  fact,  the  quantity  of  sew^ 
ing  done  in  the  home  has  been  greatly 
reduced,  and  the  finished  garment  can*often 
be  bought  for  the  former  cost  of  the  ma- 
terial. Thus,  domestic  burdens  have  been 
correspondingly  lessened,  and  this  result 
may  fairly  be  claimed  as  due  to  the  inven- 
tive genius  and  executive  ability  in  the  field 
of  sewing-uiachiiic  manufacture. 

THB   EHITmrO  HACHUIR 

Much  of  the  foregoing  comment  aa  to  the 
effect  uf  the  sewing  machine  in  lightening 
the  task  of  the  mistress  of  the  household, 
as  well  as  in  lessening  the  expense  incurred 
for  clothing  the  family,  may  properly  apply 
to  the  results  attending  the  introduction  of 
the  knitting  machine.  The  enterprise  of 
knitting  by  machinery  has  already  attained 
large  proportions. 

Knitting  is  a  branch  of  industry  which 
may  be  termed  the  twin  sister  of  sewing. 
The  first  device  ever  invented  to  replace 
hand  work  in  knitting  stockings  was  the 
stocking  frame,  contrived  in  1589  by  Wil- 
liam Lee,  of  Woodborough,  in  Nottingham- 
shire, England.  The  invention,  limited  in 
scope  as  it  was,  resulted  in  making  the 
stocking  trade  one  of  the  chief  industries 
of  the  Midlands,  for  it  was  the  precursor  of 
many  ingenious  contrivances  in  this  line. 

The  modem,  upright,  rotary  knitting 
machine  has  two  cylinders  or  heads.  Each 
head  generally  knits  four  threads  at  once, 
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and  each  thread,  or  the  macbinerj  neceeaary 
to  knit  it,  is  called  a  feed.  One  girl  con 
attend  to  six  cylinders.  The  needles  used 
are  the  spring-beard,  and  they  are  placed  in 
a  mold  in  pairi>,  and  leaded  by  having  a 
composition  consisting  of  equal   parts  of 


cylinder  apparatus  of  22  inches  diameter, 
20-gauge,  4  feeds,  knitting  common  hosiery, 
yarn,  cotton  and  wool  mixed,  running  45 
revolutions,  has  920  needles,  tlius  making 
165,000  stitches  per  minute.  A  l(i-inch 
cylinder,   20-gauge,   4   feeds,  cotton  yam, 


KN'ITTINa 

MACHINE 

FACTORY 

a"ylln' 

or   MBnut&tlurtr 
ub  an  ■■tkbllHfam 

l"S. 

lead  and  tin  i>oured  around  them.  Tlie 
{^augo  is  determined  by  measuring  the 
nc(.'dlt'!s  and  euiinting  the  loads,  when  set  in 
the  cylinder.  Kiir  instance,  14-gauge  has 
14  leads  or  iS  iia-iUi-f,  .'!  inches  in  length, 


measure^  on  the  circumference.     A  single-       hours. 


lias  run  70  revolutions  and  iriade  2\'2.^>"i 
wlitchcs  per  minute.  Usually,  lui  18-inch 
cylinder,  l.l-ineh  gauge,  is  run  4.")  n'V<ilu- 
tions;  and  a  table  of  two  boadti  turns  off 
IfiO  pounds  of  knit  cloth,  per  day  of  11 


MODERN  INVENTIONS  AND  DISCOYEBIES 


THE  SEMI-AUTOMATIC  PIANO   PLAYER 


The  advance  of  civilization  lias  brought 
with  it  a  more  numerous  and  critical  music- 
loving  public.  At  the  same  time,  in  the 
press  of  modern  business  activity,  the  man 
of  musical  tastes  does  not  often  have  the 
opportunity  or  necessary  time  for  master- 
ing a  musical  instrument.  Again,  the  be- 
ginner's appreciation  of  the  art  is  often  so 
advanced  that  his  discordant,  and  halting 
efforts  are  extromrly  painfu!  to  his  sensitive 
ear. 

In  fact,  he  must  suppress  his  loftiest 
inspirations  by  a  most  mechanical  system 
of  scaler;  and  tiiifrer  exercises,  hefnre  he  can 
become  even  a  fiiir  ]i!aycr  on  sucli  an  in- 
strument as  the  ]>iaiio.  However,  necessity 
is  the  mother  of  invention,  and  tlio  modern 
semi-autnniiitic  players  have  now  come  to 


St-NUINU  WITH  THE  PiANOI^ 


the  rescue,  by  aff<irding  us  all  a  ready  means* 
of  playiufi  tlie  most  diflicult  music  with  nur 
own  individual  coloring  and  expression — 
this  too  without  the  necessity  of  any 
tedious  preliminary  practice.  Such  instru- 
ments are  ivcll  known  and 
already  have  their  accepted 
place  in  tJie  musical  world. 
The  principles  on  which 
wind  instruments  are  auto- 
matically jdayed  are  tjuite 
familiar  to  the  /loncral  ]>u\)- 
lic,  hilt  we  venture  tu  say  that 
few  understand  tlic  workinji's 
of  llie  semi-automatic  piano 
player,  and  ive  therefore  take 
pleasure  in  acquaintinii  the 
public  with  the  ennstruction 
and  important  features  of  the 
Simplex  piano  player  whicJi 
is  also  illustrated  herewith. 
The  Simplex  piano  player 
is  characterized  by  the  sim- 
plicity of  its  construction. 
One  of  the  accompanying  cut* 
shows  the  instrument  in  play- 
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iiig  position  against  the  piano,  its  striker      is   a   pneumatically   operated   instrument. 


rods  being  in  position  over  the  keyboard, 
and  its  pedal  lever  connected  to  the  loud 
or  open  pedal  of  the  piano. 

The  music  rolls  used  are  identically  the 
same    as    those    used    on    all    self-playing 


IS    a 

The  music  roll  consists  of  a  long 
sheet  otf  paper  provided  with  a  series  of 
perforations  of  such  dimensions  and  loca- 
tions as  to  co-operate  with  the  mechan- 
ism of  the  player  to  produce  the  desired 


organs  and  the  like,  because  the 


tfm 


fSfifl^-mxxsic. 


HOW  THE   PULSE   IS  MADE  TO  KEEP  A   RECORD   OF   ITS  BEATS 


Among  the  modern  inventions  'which 
have  been  utilized  in  connection  with  the 
healing  art,  an  instrument  called  the  spyg- 
mograph  is  considered  of  much  value.  A 
skilled  ])hysician  is  often  able  to  detect  in 
the  pulse  of  his  patient  certain  characteris- 
tics besides  the  mere  rate,  which  are  highly 
significant  as  regards  the  condition  of  the 
circulatory  system.  The  range  of  these  in- 
dications has  been  greatly  extended  by  the 
spygmograph,  an  instrument  invented  by 
il.  M.  Chauveau  and  Marey,  by  which  the 
pulse  is  made  to  write  down  a  graphic 
representati(m  of  its  action. 

The  patient's  arm  having  been  placed  on 
a  suitable  supi)ort,  a  little  stud  covered 
with  soft  leather  is  lightly  pressed  against 
the  artery  by  a  spring.  The  stud  is  in  con- 
tact with  the  shorter  end  of  a  very  light 
lever,  the  other  extremitv  of  w^iich  is  fur- 
nislied  with   a   point,    which    registers  its 


movements  on  a  cvlinder  of  btackened 
metal,  made  to  rotate  and  advance  longi- 
tudinally by  clockwork;  or,  the  record  is 
taken  on  strips  of  flat  smoked  glass. 

As  the  motion  is  much  magnitie<l  by  the 
lever,  every  variation  in  the  pressure  of  the 
blood  in  the  artery  during  the  beat  of  the 
pulse  is  distinctly  and  faithfully  indicated. 
From  the  line  so  traced,  the  physician  may 
obtain  infallible  data  for  judging  of  tlie 
condition  of  the  heart,  the  action  of  it^ 
valves,  etc.  It  is  marvelous  to  observe  the 
manner  in  which  the  cun-es  of  this  instru- 
ment change  their  fonn  when  certain  drugs 
are  administered. 

The  change  in  some  cases  occurs 
immediatelv,  so  that  the  eve  can  detect 
by  inspection  of  the  spygmographic 
curve,  almost  the  insiant  at'  which  the 
drug  was  taken  into  the  system,  and 
the    nature    otf    its    action    on    the    heart. 


RESPIRATION  REGISTERED  IN  CHARACTERS  BY  THE  ACTION 

OF  THE  LUNGS 


An  instrument  wdiich  is  doing  good  ser- 
vice in  the  hands  of  medical  investigators 
is  the  spirograph,  in  which  the  rise  and 
fall  of  the  chest  in  breathing  are  traced  by 
the  motions  of  a  lever,  as  in  the  case  of 


the  spygmograph.  In  this  instrument  a 
small  pad,  which  presses  on  the  chest,  com- 
municates the  movements  to  an  elastic  mem- 
brane, which  like  the  skin  of  a  drumhead, 
covers  one  end  of  a  cylindrical  box  main- 
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tained  in  a  fixed  poeitioa  relatively  to  the 
person  of  the  patient.  The  air  in  the  box 
is  in  communication,  by  meana  of  a  flexible 
tube,  with  the  interior  of  a  similarly  closed 
box ;  the  elastic  membrane  of  the  latter  acts 
against  the  short  end  of  a  lever,  which  is 
made  to  register  its  movementa,  the  com- 


pression of  the  air  caused  by  the  rise  of  the 
cheat  being  conveyed  to  the  second  box 
through  the  flexible  tube.  The  curves  fur- 
nished by  this  instrument  also  give  valuable 
indications,  and  exhibit  marked  changes 
under  any  influence  in  the  least  degree  af- 
fecting the  respiratory  system. 
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PHOTOGRAPHY  AND  THE  USE  OF  THE  CAMERA 


Nearly  every  person  is  familiar  with  the 
pliotograplier'y  studio  and  haa  had  his  or 
her  picture  taken  many  times.  To  moat 
of  them  the  mysteries  of  the  dark  room 
have  been  explained  and  many  now  own 
snap-shot  cameras  themselves  with  which 
they  can  take  pictures.  On  the  other  hand, 
even  those  who  are  amateurs  and  have  taken 
photographs  realize  the  great  strides  being 
made  in  the  science  of  photography,  and 
what  the  result  of  the  progress  of  the  art 
means  to  the  world.  It  can  be  imagined 
readily  enough  that  new  kinds  of  photo- 
graphic plates  are  being  manufactured 
which  will  allow  nmch  more  rapid  expos- 
ure of  moving  objects.  The  development 
in  the  manufacture  of  sensitive  paper  upon 
which  photographs  are  made  has  also  been 
so  great  tliat,  nowadays,  nature  and  life  are 
portrayed  with  remarkable  accuracy.  I-et  ■ 
us  look,  however,  at  some  of  the  remarkable 
things  done  in  the  realm  of  photography. 

THE  TELEPEOTOOBAFH. 

The  tclephotograph,  as  its  name  signifies, 
is  a  picture  of  an  object  taken  from  a  dis- 
tance, iiost  cnninraa  are  equipped  only  to 
take  pictures  of  objects  near  at  hand.  Wbou 
far  off  mountains  and  oilier  inaccessible  ol>- 
jocts  are  pliotographed,  usually  only  small 
piffures  with  indistinct  details  are  the 
result.  To-day,  however,  it  is  possible  to 
eatcli  pictures  as  deftly  and  in  as  distinct 
detail  as  one  can  view  an  object  from  afar 
through  a  telescope.  The  device  which  per- 
mits telephotography  is  called  a  rack-and- 
pinion  lens  tube  in  which  are  fitted  two 
lenses.  One  of  these  is  the  far^eer  or 
negative  lens  and  is  the  one  that  does  the 


magnifying,  while  the  other  ordinary  lens 
in  front  of  the  far-seeing  concave  lens  does 
the  photographing.  Work  may  be  done 
with  this  combination  in  the  field,  all  that 
is  necessary  being  to  adjust  the  rack  and 
pinion  to  get  a  good  focus.  One  of  the 
drawbacks  to  this  kind  of  photography  is 
that  because  of  the  smaller  range  a  magni- 
fied picture  covers,  naturally  less  light  is 


By    courtesy    of    "Lttwrenfe"    PhologropbW, 
RBAD7  TO  ASCEND  TO  MAKE  AN  ACTUAL 
BIRD'S-EYE  VIEW, 
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admitted  and  the  exposure  has  to  be  longer.  Therefore,  it 
seriously  retards  taking  pictures  of  moving  objects.  But  an 
time  goes  on,  the  apparatus  will  be  perfected  and  then  une 
may  attach  it  to  a  cinematograpli  camera.  Then  the  actious 
of  wild  animals  miles  away  can  be  accurately  portrayed  and 
studied.  Birds  can  be  caught  in  flight  and  battles  can  bo 
photographed  from  afar  and  reproduced  in  life  size. 

In  delicate  scientific  work  photography  has  stepped  in  and 
done  inar\'elous  things.  By  use  of  the  X-ray  apparatus  we 
are  enabled  to  take  pi(;tun?M,or"shado\vgpaphs,"of  ihe  human 
heart,  ribs,  stomach  and  other  organs  through  the  living  body. 
In  astronomy,  we  have  been  able  to  discover  what  the  dif- 
ferent stars  are  made  of  and  what  kind  of  atmospheres  i 
round  them.  This  kind  of  photography  is  done  through  tele- 
BC0i>es  pro^wr,  and  is  a  great  deal  like  micro-photography, 
which  consists  in  taking  jiieturcs  through  microacnpe«.  Tl 
latter  mctli<jd  consists  simply  in  attaching  a  light,  tight  box, 
with  a  very  long  bellows,  to  a  microscope  and  photographic 
lens.  This  is  a  good  deal  like  a  telephotograph  camera,  hut 
is  used  mainly  for  taking  pictures  of  diseased  tissues,  germs, 
and  niiinite  animal  and  vegetable  life,  so  that  they  may  he 
studied  afterwards  at  leisure, 

TAKING    PICTUEES    OF    THE    HEAVENS. 

Taking  jiii'tures  nf  lightning,  stars,  comets,  etc.,  hii 
much  to  the  knowledge  of  the  world.     At  the  llarvLin 
noniicul  01«crvatory  in  Caml)ri<]gc  some  of  the  best  work 
this  line  has  I)een  done.     The  photographs  of  11] 
taken  much  the  same  as  one  takes  snap-shots, 
only  the  camera  is  much  bigger;   in  fact,  it  is  a 
great  telescope  itself,   with   a  plateliolder  and 
flcnsitivc  plate  attached  at  the  small  end — the 
eye-])icce.     Tn  faking  a  picture  of  a  flash   of 
lightning  great  ]>ains  must  Ik?  taken    for    one 
never  knows  just  where  to  catch  the  lightning. 
Besides  there  is  generally  rain  falling  when  one 
wants  to  take  such  a  picture,  and  this  tends  lo 
spoil  the  scientific  value  of  the  picture,  because 
the  rain  drops  act  as  tiny  prisms  and  break  up 
tlie  light.     One  of  the  best  experiments  in  this 
direction  has  been  in  photographing  the  spectra 
of  stars  and  lightning. 
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THE    OTSCTBrK. 

A  word  about  the  fii)ectrum.  Heat  any- 
thing to  tlie  point  where  it  gives  out  light, 
and  tlien  pass  a  ray  of  this  light  through  a 
prism  of  glass  and  a  line  of  colored  bands 
will  result,  ranging  in  some  cases  all  the 
way  from  violet  through  blue,  green  and 
yellow,  to  red.  That  variegated  strip  is 
the  spectnim,  and  the  different  series  of 
these  banils  represents  tlie  elements  in  the 
substanee  examined.  The  most  familiar 
spectrum  is,  of  course,  that  of  the  sun  when 
its  rays  arc  intercepted  by  the  prismatic 
dr.)ps  of  a  passing  sliower  and  produce  a 
rainbow.  The  glass  prisms  Iiung  as  decora- 
tions from  old-fashioned  lamps  also  make 
spectra.  But  a  photograph  does  not  pro- 
duce colors,  and  lightning  will  not  stay 
quiet  to  have  its  picture  taken.  How,  then, 
can  a  spectrum  of  lightning  be  photo- 
grnjihed  t  At  the  big  end  of  the  telescope 
a  prism  is  attached,  and  by  adjusting  the 
camera  at  an  angle,  the  refraction  or  turn- 
ing aside  of  the  rays  after  tlu?y  have  entered 
the  prisiu  is  thrown  into  tlie  teleseoi>e. 
After  a  nundier  of  pictures  have  been  taken, 
one  or  two  may  be  of  value.  These  plates 
are  <Ieveloped  and  the  lines  of  the  spectnun 
of  the  lightning  will  show.  Here  comes 
another  difficulty,  however,  for  yellow  and 
red  are  not  colors  that  can  be  absorbed 
readily  by  the  photographic  plate.  There- 
fore tlie  pictures  of  the  spectrum  will  show 
only  different  degrees  of  blackness  and 
whiteness,  marked  by  little  waves  as  the 
colors  affected  the  plate.  But  these  are 
Btill  of  great  value,  f<ir,  by  comparing  them 
with  pictures  of  spoetra  of  known  lights, 
great  discoveries  have  been  made. 
ELECTKOaBAPHa 

Some  of  the  peculiar  properties  of  elec- 
tricity  have   been    discovered    by.  taking 


electrographs,  or  pictures  of  electric  sparks. 
This  is  done  by  interposing  a  photographic 
•plate,  wrapped  in  a  dark  envelope,  between 
two  poles  of  a  static  electrical  machine. 
Tbe  spark  which  jumps  from  the  pole 
strikes  the  envelope,  penetrates  it,  and  leaps 
off  the  plate  to  the  other  pole.  This  ex- 
poses the  plate  and  gives  a  picture.  By 
studying  these  pictures  scientists  are 
enabled  to  leam  much  about  the  laws  gov- 
erning electricity.  One  already  arrived  at 
is  that  it  follows  the  line  of  least  resist- 


1 

ance,  and  that  often  it  takes  divergent  paths 
in  traveling. 

USE   07  THE   CAHEBA. 

A  photograph  is  not  always  a  picture. 
The  mere  regard  for  the  mechanism  and 
chemistry  of  ph»t<^aphy  does  not  insuie 
success  in  the  art,  for  the  results  may  be 
a  composition  far  from  pleasing  to  the  eye. 
For  instance,  a  straight  front  view  of  the 
end  view  of  a  building  is  always  disagree- 
able because  there  can  be  no  perspective. 

In  photographing  anything  with  height, 
breadth    and    depth,    all    the    proportimB 
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should  appear.  A  view  from  one  comer  is 
preferable  to  any  other,  although  the  best 
effect  is  seldom  obtained  by  placing  the 
camera  directly  opix)site  a  comer.  The 
photograph  should  sliow,  if  possible,  more 
of  the  front  than  tlie  end.  Sometimes, 
where  a  street  is  very  narrow,  it  is  impos- 
sible to  find  the  ideal  position  for  a  camera 
and  in  such  cases  the  i)hotographer  is 
obliged  to  be  content  with  the  nearest  pos- 
sible approach  to  that  point.  The  position 
of  the  camera  and  its  height  with  regard 
to  the  object  to  l)e  photograiJied  are  of  the 
Utmost  importanco. 

With  regj'nl  to  lici^ht,  the  choicest  ix>si- 
tion  is  the  level  of  llii?  eyes.  When,  how- 
ever,  the  ohjcfct  to  Ix?  dcjlineated  is  so  liigh 
that  the  only  ])o.sition  of  the  camera  from 
which  the  pliot<>^niph  can  ])e  taken  at  the 
height  of  tlu;  ey(»s,  is  so  far  away  that  half 
or  nearly  half  tlic  plate  is  lost  in  fore- 
ground, it  may  Ikj  ]>roferable  to  make  the 
exi>osure  from  a  j)osition  nearly  half  as 
high  as  the  ol)jec*t.  l>y  this  means  the  dis- 
tance; necessarv  to  include  the  whole  fi*niro 
may  l)e  reduce<l  nearly  half,  and  the  size  of 
the  object  in  the  photograph  may  be  nearly 
doubled.  This  is  nearly  always  necei^sary 
with  tall  sub jects,  wlien  a  fixed-focus  camera 
without  a  rising  front  or  a  swing  back  is 
3mj)loycd. 

If,  however,  no  place  except  the  ground 
is  available  for  the  camera,  the  picture  Avill 
be  greatly  imi)roved,  although  considerably 
re<luced  in  size,  by  cutting  away  from  two- 
tliirds  to  three-fcmrths  of  the  foreground 
before  mounting  the  print.  In  no  case 
should  the  camera  be  above  the  center  of 
the  height  of  a  building  or  tower.  The 
picture  improves  the  nearer  the  camera  is 
brought  to  the  height  of  the  eyes,  provided, 
of  course,  the  whole  of  the  structure  is  in- 


cluded. Next  in  importance  to  the  positioi 
of  the  camera  with  regard  to  perspectiv 
and  height,  Ls  its  relation  to  light  am 
shadow.  A  picture  in  which  everything 
seen  is  brightly  lighted,  is  rarely  pleasing 
and  one  in  which  the  whole  view  is  i 
shadow  is  even  less  attractive.  Flatness  i] 
a  picture  is  due  to  want  of  contrast;  tha 
is,  to  the  absence  of  high  lights  in  a  shadoi 
picture,  or  to  that  of  shadows  in  one  mad 
from  a  position  directly  between  the  sourc 
of  light  and  the  object.  In  nearly  all  sal 
isfactory  photographs,  including  group 
and  portraits,  there  is  a  good  blending  o 
light  and  shade  in  considerable  masses.  J. 
photograph  mottled  all  over  with  shadow 
and  fiecks  of  light  in  nearly  equal  propoi 
tioiis  is  almost  as  objectionable  as  one  tha 
is  light,  or  a  shade  flat. 

The  more  nearly  the  masses  of  shadow 
assume  rough  triangular  forms,  the  bette 
the  picture;  and  the  larger  the  triangles 
so  one,  either  of  light  or  shadow,  does  no 
exceed  one-half  to  two-thirds  of  the  are 
of  the  plate,  the  more  pleasing  the  effect 
This  is  limited,  of  course,  to  buildings  ani 
landscapes.  In  taking  a  building  it  is  bes 
to  have  the  front  lighted,  and  the  end  ii 
shadow.  The  perspective,  of  course,  if  th 
camera  is  placed  as  suggested,  makes  eacl 
side  a  triangle  more  or  less  regular  an( 
complete,  according  to  the  style  of  ih 
architecture. 

Light  and  shadow  in  a  picture  r  3  no 
wholly  dependent  upon  sunshine  an 
shadow.  Dark  objects  serve  the  same  pui 
pose  as  sluadows.  A  tree  in  foliage  is  a] 
ways  dark.  A  mass  of  foliage,  therefoK 
is  as  good — often  better — in  balancing 
landscape  than  an  actual  shady  side  to  som 
object;  and  a  picture  with  a  high,  gree: 
hill  or  a  mass  of  foliage  sloping  down  f roi 
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one  corner  to  a  point  at  or  beyond  the 
niidillc,  is  alwaja  picturcsijiie.  AVatcr  ami 
sky  art'  nearly  always  very  light,  and  when 
they  furnisli  triangles,  make  the  picture 
complete.  On  the  beach  a  dark  building,  a 
pile  of  rocks  or  wreckage,  or  even  a  group 
of  people  near  enough  to  the  camera  almost 
to  fill  one  end  of  the  plate,  enhances  the 
beanty  of  the  picture,  Tf  a  group  of  people 
is  utilized  for  the  purpose,  care  should  be 


exercised  to  have  them  in  dark  clothing. 
AVliite  atlirc  defeats  the  principal  jjurposc 
of  utilizing  a  grimp  in  such  a  ease.  The 
best  view  of  a  crowd  can  be  secured  from 
a  position  overlooking  it.  A  portrait  should 
not  be  made  with  the  camera  very  much 
below  the  chin  of  the  subject.  TIup  level  of 
the  mi(hlle  of  the  body  greatly  exa^eratea 
the  height  of  a  person.  Below  is  given  an 
illustration  of  black  and  white  attire. 
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HANIPESTINa  PEODIOIOUS  STEIDES  IN  ALL  LINES  OF  HUHAH  ENDEAVOB. 
A  OENICBY'S  AOOOMFLISHHENT  IN  A  DECADE 


THE  WORLD'S  GREATEST  MEAT  MART 


IT  IS  a  recognized  fact  that  the  world's 
greatest  meat  mart  is  located  at  Chi- 
cago. There  are  other  great  stock 
yards  and  packing  houses  at  Kansas  City 
and  Omaha,  but  tliey  do 
not  hegin  to  compare 
with  the  stock  yards  in 
Chicago. 

The  Union  Stock 
Yards  are  located  41^ 
miles  from  the  very 
heart  of  Chicago.  Into 
these  yards  run  26  rail- 
roads that  center  in  the 
mctroi)oli8  of  the  west. 
The  total  area  is  a  trifle 
over  600  acres,  three 
hundred  of  which  are 
paved  with  vitrified 
brick  tiling,  which  makes 
tJie  surface  most  substan- 
tial. Running  through 
the  pens  are  25  miles  of 
streets  and  alleys,  38 
miles  of  water  troughs 
and  60  miles  of  feeding 
troughs.  In  addition  to  these  there  are 
over  ft  hundred  miles  of  water,  eewer  and 


drainage  pipes.  The  total  cost  of  the  yards 
up  to  the  date  of  this  publication  is  in  the 
neighborhood  of  $50,000,000. 

The  stock  yards  were  built  in  1865,  and 
the  first  day's  receipts  of 
cattle,  sheep  and  hogs 
nunilwred  a  trifle  over 
300.  At  the  present 
writing,  it  is  not  an  un- 
coiinnon  thing  to  sec  20,- 
000  cattle,  30,000  sheep 
and  45,000  hogs  in  the 
yards  at  one  time.  The 
annual  receipts  of  live 
stock  are  approximately 
as  follows :  2,900,000 
cattle,  155,000  calveB, 
9,325,000  hogs,  3,600,- 
000  sheep,  and  about 
130,000  horses  and  10,- 
000  mules.  To  bring 
this  stock  into  market 
requires  nearly  400,000 
cars,  which  would  make 
a  train  almost  long 
enough  to  reach  across 
the  continent,  from  New  York  to  Sait  Fian- 
ciaco.    In  the  yards  there  are  about  15,000 
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pens,  of  wliich  8,000  are  roofed  in  for  sheep 
and  3,000  pens,  or  "double  decks,"  for  hogs. 

200  lOLES  OF  BAILBOAJ>  TRACKS. 

Inside  tlie  yards  are  groujied  nearly  a 
score  of  sc]iarute  packing  houses,  all  doing 
an  eiioniions  bitsiuess.    There  is  also  a  big 


work  of  tracks  comprising  a  total  mileage 
of  nearly  200  miles. 

If  the  visitor  to  Chicago  wishes  to  wit- 
ness a  busy  scene,  let  him  or  her  go  to  the 
stock  yards  hetwoen  5  and  9  o'clock  any 
week-day  morning,  and  tliey  will  see  a  great 
horde  of  people   flocking    to    their    daily 


aOVERNMENT  INSPECTOR. 


office  building  known  us  tl*e  'Exchange 
Building,"  wliioh  accommodates  nearly 
300  coniiuission  firms,  tlie  gonpral  offices  of 
the  stock  yards  company,  a  hank,  and  a 
hrancli  of  the  Bureau  of  Animal  Industry-, 
of  the  United  Staler  l)e|iarliucnt  of  Aj,ni- 


work.  Inside  the  yar<ls  altme  there  are 
regularly  employed  33,410  men,  women, 
hoys  and  girls.  The  early  morning  is  de- 
voted to  the  unloading  of  the  live  stock. 
After  this  is  accomplished  begins  the  sale. 
Soon  after  the  salo:'  are  made,  the  stiK'k  U 


culture.     Surrounding  the  yards  is  a  neb-      weighed  to  the  purchaser,  and  if  it  is  to  be 
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reshipped,  is  again  loaded  into  cars  and 
forwarded  to  its  proi>cr  destination. 
aOTEBirHENT  INSFECniON  OF  HEATS. 
When  the  cattle,  hogs  and  sliccp  are  in 
the  pens,  the  government  inspectors  step  in 
and  make  a  thorough  inspection  of  all  live 
Block  received.  Condemned  animals  have 
a  tag  fastened  in  their  ears.  These  animals 
are  slaughtered  under  the  direction  of  the 


FOBE  TESTEB  BY  THE  HICBOBCOPE. 

Pork  that  is  to  he  exported  is  subjected 
to  a  rigid  microscopic  inspection,  and  if 
found  to  contain  disease  of  any  kind,  the 
carcass  in  which  the  disease  is  found  is 
ordered  "tanked"  at  once.  All  this  work  is 
done  by  a  corps  of  expert  microscopists, 
under  the  direction  of  the  chief  of  tlie 
Bureau  of  Animal  Industry.    Tiny  bits  of 
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Bureau  of  Animal  Industry,  and,  if  the 
meat  is  found  to  be  disejised,  the  carcass  is 
c-ondemned  and  goes  into  the  tank.  In 
addition  to  this  inspection,  the  Government 
keeps  a  man  in  every  packing  house  in  the 
yards,  whose  duty  it  is  to  inspect  all  ani- 
mals slaughtered,  and  so  tliorough  is  tlie 
work  done  that  an  animal  can  he  traced 
from  the  time  it  arrives  at  the  yards  until 
it  reaches  the  retail  butcher's  shop. 


meat  are  cut  from  each  carcass  that  is  to 
be  exported,  and  after  being  placed  in  a 
tin  box,  are  labeled,  and  later,  taken  to  the 
microscopic  department,"  wliere  an  inspector 
(usually  a  woman)  cut6  the  meat  into  jelly 
with  a  tiny  pair  of  scissors,  after  which 
the  pulpy  mass  is  placed  between  two 
pieces  of  dear  glass,  pressed  together,  and 
then  subjected  to  a  powerful  microscope. 
If  the  meat  is  diseased,    the   microscopist 
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will  iiiimediately  discover  it,  and  that  car- 
cass will  be  condemned.  In  Chicago,  there 
are  90  inspectors  at  work  during  the  whole 
year. 

PBOCESS  OF   SLA.VOiETE'BlSQ  AND 
DSESSING. 

In  the  great  packing  houses  that  abound 
within  the  yards,  there  is  a  familiar  jest, 


honse  from  beginning  to  end.  The  buyers 
of  the  concern  purchase  such  cattle  as  are 
wanted  for  the  day,  which  are  driven  from 
the  pens  over  long  nmways,  to  the  pens  of 
the  packing  house,  whieli  is  located  near 
the  slaughter  house.  Some  of  the  packing 
houses  have  fat  steers  trained  to  lead  the 
other  cattle  to  the  foot  of    the    gangway, 


LOADING   INTO  BBFRIGERiTOR  CAR. 


that  everything  of  the  animals  slaughtered 
except  the  squeal  of  the  pigs  is  saved,  and 
this  is  to-day  literally  true,  for,  that  which 
once  was  loss  is  now  made  into  various 
things.  So  complete  is  the  utilization  of 
that  wliich  was  once  waste,  that  the  profits 
of  a  big  packing  house  on  its  by-products 
amount  to  a  small  fortune  each  year.  T^t 
us  follow  the  process  of  a  typical  packing 


there  to  turn  and  leave  them,  while  the 
victims  go  on  to  their  fate.  I'rom  the  gang- 
way there  is  an  incline  which  leads  into  a 
small  stall,  or  pen,  diroclly  ojipositc  the 
killing  floor.  Above,  on  small  platforms, 
the  "knockers"  run  along,  and  with  a  small 
sledge-hammer,  strike  the  cattle  upon  the 
head  until  they  fall  to  the  floor,  stunned. 
Then  the  doors  open  automatically,  and  a 
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moment  later,  tlic  aniiual  is  dangling  by  the 
hind  foot  at  the  end  of  a  long  chain,  which 
suspends  the  carcass  high  enough  for  the 
butcher  to  cut  ite  tliroat.  The  heads  are 
removed  at  the  same  time  the  carcass  is 
drained  of  blood,  and  then  in  quick  stagea 
the  hoofs,  shanks  and  entrails  are  removed. 


OHue  the  bom  of  commerce;  &e  straight 
lengths  of  leg  bone  go  to  the  cutlery  makers 
for  knife  handles;  the  entrails  become 
sausage  casings  and  their  contents  make 
fertilizing  material ;  the  livers,  hearts, 
tongues  and  tails,  and  the  stomachs  that 
become  tripe,  all  are  sold  over  the  butchery' 


ROUGH  FlNISHlWa. 


The  carcass  is  s])lit  down  the  backUine.  It 
travels  along  on  an  endless  chain,  or  trol- 
ley, is  -washed,  and  later  taken  into  the 
great  coolers  to  be  cliilled, 

WOIBINQ  WASTED. 
Everj-tbing  (hat  pertains  to  a  slaughtered 
beef  is  sold  and  put  to  use.    The  horns  bfr- 


c(mnterH  of  the  nation;  tlie  knuckle  bones 
are  givjund  up  into  meal  for  various  uses; 
the  blood  is  dried  and  sold  as  a  powder  for 
comnn^rcijil  imrposea;  the  bla<lder9  are 
dried  and  wld  to  druggists,  tobacconists 
and  others;  the  fat  goes  into  oleomar- 
garine, and  from  the  hoofs  and  feet  and 
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other  parts,  come  glue  and  oil  and  fertiliz- 
ing ingredienta. 

Directly  abo%'e  the  slaughter  houses  is  a 
aeries  o£  rooms  full  of  bonee  and  horns. 
The  bones  are  boiled  to  get  (lie  fat  of  the 
marrow  as  well  as  to  clcau   tliem.     Then 


Gennany,  to  be  worked  into  knife  bandies, 
fan  bandies,  tooth-brush  handles,  backs  for 
nail  brushes,  sides  for  pen  knives,  and  in- 
to button-hook  handles,  shirt  studs,  cuff 
buttons,  and  so  on,  ad  infinitum.  What  is 
to  become  of  the  boms  is  stiil  more  a^ton- 


SKINNINQ  CATTLE. 


they  are  dried  aud  shaken  about  until  they 
are  smooth  and  clean  as  cotton  spools.  Tlie 
knuckle  bones  are  cut  from  tbein,  and  one 
room  is  filled  iivith  the  ground-up  pulver 
of  these  parts.  The  white  and  pretty  bones 
are  shipped  to  Connecticut,  England  and 


ishing.  By  heating  tlieiri  and  then  tiipping 
them  skillfully,  the  operators  loosen  the 
soft  cellular  filling  ivhich  solidifies  aud 
Btrengthens  each  horn.  The  substance 
around  this,  between  it  and  the  inner  sui^ 
face  of  the  horn,  goes  for  glue;    the  rest 
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19  ground  up  into  bone  meal.  The  horns 
arc  tlicii  sent  to  makers  of  born  goods,  wlio, 
l>^'  cutting  eaoh  horn  skillfully  and  then 
pressing  it  between  heavy  rollers,  uianagc 
to  spread  each  into  a  flat  ribbon.  In  thia 
shape,  it  can  be  used  in  a  thousand  ways. 
The  artificers  who  do  thia  work  cut  eacli 
horn  spirally,  so  that  it  becomes  a  tight  curl 
capable    of    being    straightened  out.     By 


a  fog.  As  soon  as  it  is  cool,  the  sides  of 
beef  become  firm,  hard  and  almost  appetiz- 
ing. Everj'where,  except  at  the  actual 
scene  of  shuighter,  these  houses  and  their 
work  are  clean  and  above  criticism. 

HOG  EILLINQ  AND  DBESSrHG. 

The  killing  of  hogs  is  done  in  a  much 
more  peculiar  manner  than  the  slaughter- 


SLIDINO  ON" 


immense  pressure  the  curve  is  taken  out  of 
it.     Uoiid  bonis  sell  for  $100  per  ton. 


The  refrigerating  and  cooling  rooms  are 
kept  at  a  temperature  of  30  degrees,  yet, 
when  the  meat  fresh  from  the  slaughter  is 
railroaded  into  such  a  room,  the  animal 
heat  in  it  warms  the  room  for  a  consider- 
able time,  and  Alls  it  with  steam  as  with 


ing  of  cattle.  Tli^c  hogs  arc  run  into  a 
catching  j>cii,  from  when;  thev  arc  caught 
up  iin<l  forced  upon  -a  revolving  wheel, 
where  the  butcher  slalw  tlicm  to  (he  heart, 
and  death  is  practically  instant inicou". 
From  the  wiieel  the  dead  body  swings  along, 
to  be  loosened  over  a  vat  of  scalding  water, 
into  wli'ich  it  is  plunged.  TTere  llie  bristles 
are  loosened.  Then  a  great  nike  scoops  out 
a  hog,  and  it  falls  upon  a  runway,  where 
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a  chain  tljat  is  liooked  to  ita  nose  pulls  it 
through  a  Bteam  scraper.  The  knivee  of 
this  machine  are  set  at  every  angle,  and 
miss  no  part  of  the  hide  on  the  body. 

When  out  of  reach  of  the  scraper  a  num- 
ber of  tncu  pass  the  body  along,  to  remove 


cooling  room.  The  blood  is  turned  into 
albumen  for  photographers'  uses,  sold  to 
sugar  refiners  or  transformed  into  fertiliz- 
ing powder.  The  bristles  go  to  brush 
makers,  shoemakers  and  upholsterers.  The 
fat  is  valuable  in  many  forms,  the  intes- 


EEVOLVINQ   WHEEL. 


every  bristle  and  speck  that  was  missed. 
Then  tlio  Iwdy  is  washed  with  a  hose,  and 
its  head  is  almost  cut  ofE.  Next  it  is  dis- 
emboweled. Then  the  lard  is  removed,  the 
head  is  ciit  off,  the  tongue  taken  out,  and 
the  body  is  split  and  passed  along  to  the 


lines  bowiiiio  sansage  casings,  livers,  lungs 
and  hearts  are  maile  up  iuto  sausut:;o  meat, 
and  parts  of  the  meat  of  (lip  licnds  iiunle 
up  into  lifailc-liecse.  The  feet  are  canned 
or  ])ickled,  or  worked  up  hi  tlie  lard 
tanks. 


WONDERS  OF  INDUSTRIAL  PROGRESS 
SHUEF  KIIXINa. 
The  method  used  for  killing  sheep  la  similar  to  that  i    V. 
Iieretofore  described,   except  that   they  are  Buapended 
two  by  two  on  hooks  that  run  along  a  continuous  trolley 
line.    As  each  pair  passes  the  succession  of  men  in  wait- 
ing, a  new  step  in  the  process  is  completed.     The  killer 
sticks  the  knives  into  their  throats  at  the  rate  of  25  per 
minute,  and  the  animals  continue  to  pass  through  the 
bands  of  specialists  at   that  rate  of  speed,  imtil  the 
carcass  appears  at  the  end  of  the  trolley,  spread  apart 
with   wooden  braces,  and  ready  for  the  refrigerating 

One  of  the  big  packing  houses,  in  1901,  did  a  busi- 
ness of  $160,000,000,  which  is  astonishing  when  one 
thinks  that  there  are  a  score  or  more  which  do  an  enor- 
mous business.  The  markets  for  the  products  of  these 
American  packing  houses,  of  which  those  of  Chicago 


RIJltPINQ  AND  BikCKlNtk 


SHEEP    KILLING. 

arc  but  the  larf^st  of  many 
great  ones  in  western  cities, 
are  found  the  world  over.  It 
would  be  hard  for  any  Euro- 
pean power  to  go  to  war  with- 
out patronizing  tlic  American 
packing  houses  for  tlicir  meats 
and  supplies.  During  the  Span- 
ish-American war  the  United 
States  government  drew  on 
them  heavily,  and  when  Eng- 
land was  fighting  the  Boers 
the  American  packers  did  an 
enonnous  business. 
EILLINQ  "KOSHEB"  CATTLE. 

For  Jewish  customers,  meat 
must  be  dressed  with  especial 
religious  rites. 

In  closing  this  article  it  is 
proper  to  mention  a  peculiar 
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feature  of  the  yards,  viz.,  the     r 
killing  of  cattle   intended  for 
the  Jewish  markets.     For  tliis 
purpose  a  "Kofilicririaii"  is  in 

attendance,  whu,  as  a  steer  is 
tlirown  niRin  its  back,  with  legs 
Utuuil,  takes  a  riizor-Iikc  kiiifo 
and  makes  a  stroke  fcinvurd 
and  a  lialf  stroke  backward  up- 
on its  throat.  After  the  cai-cass 
18  dressed  it  is  hung  upj  and 
remains  lliiis  ahont  four  daya, 
the  rabbi  washing  it  earefnlly 
each  day.  He  then  olfieially 
marks  it  as  fit  for  ccmsump- 
tion  by  those  of  bis  faiili. 

Koi-oiuilry  in  ibo  world,  urdoss,  possibly, 
Sontli  AiJUTi(.-a,  breciU  mules  so  uxlciisivcly 
as  tin-  I'nili'd  Ktates,  or  ivgards  tbeJr  nse- 
fuhiess  so  bifilily.  Tlieir  value  in  siinie  sec- 
tions of  (be  <'.iiirilry  is  manifested  in  thi! 
statement  of  a  veterinary  periodical,  tliat 


PtTTI.NG  UP  SAUSAGES. 

TOO  mules  were  sold  not  long  ago  in  Scott 
connly,  Kentncky,  at  $177  eaeb. 

The  pirtVetion  to  which  nnilo  bi-oeding 
has  attained  in  this  eoiiiilry,  so  far  as  de- 
velnjiTiii'iif  in  size  and  strength  i-*  concerned, 
is  shown  by  a  recent  advertisement  oli'ering 


I'botographJug  Cs. 
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for  sale  two  black  mules, 
tliroe  years  old  and  17 
hands  and  3  intrhos  liigli. 
It  is  not  iineonunon  in 
Pennsylvania  and  New 
Jersey  to  sec  teams  of 
mnlfis  on  lieavy  work 
which  wtantl  IC  and  17 
hands  in  hcifjht. 

In  no  <j|hcr  part  of  tlie 
world  are  mules  of  this 
size  ln-eil.    In  most  coun- 
tries   larfre    animals    of 
this    siiecies    are  imt  re- 
jianJt'd    with    favor,     14 
hands  iH'in.i;  •leeine-l  the 
!iro|...r  litiiit.     The  nmle        ,,,,^„„„  „,„„., 
will  iloduid.lii  tli«'  amount        '^;iH"i;^'/tb'f''L 
id'    heavy    road    haulinff 
and  work  on  the  farm  tliat  is  possihlc  f 
llie  iivcnip'  horse,  reipiires  Imt  twit-tlnn 
tjje  fiiod  and  half  the  attentiioi  iloniamh 


lid  can  1m'  denended  i 
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CONSTRUCTION  OF  THE  "SKY-SCRAPER" 


il  BUILOUlU.  MBW  JOBX.  CITT. 


OreRt  has  been  the  progrees  in  building 
in  tbe  last  decade.  Time  was  when  a  ten- 
8toi7  office  building  would  have  been 
deemed  an  affront  to  Proviaence.  But  wiUi 
the  invention  of  the  modem  elevator  and 
the  rapid  advance  of  land  values  in  great 
cities,  architects  and  contractors  began  seri- 
ously to  study  out  methods  for  accommodat- 
ing great  numbers  of  tenants  in  individual 
buildings.  As  long  as  buildings  had  to  be 
constructed  solely  of  brick  and  masonry 
there  was  a  definite  limit  to  their  height, 
for,  as  the  height  grew  so  grew  the  weight 
of  the  walls  and  further  altitude  had  to  be 
sacrificed  when  it  became  impossible  to  fit 
tlio  walls  to  carry  the  height  without  undue 
expenditure. 

At  tlie  jimction  of  Fifth  avenue,  Broad- 
way and  Twenty-third  street,  New  York, 
stan<)s  a  unique  structure,  probably  the 
strongest  ever  erected.  It  is  known  aa  the 
"flatiron"  building,  and  is  the  cumulative 
result  of  all  that  is  known  in  the  art  of 
building.  It  is  equipped!  with  every  con- 
venience that  human  ingenuity  could  devise. 
BUILDINa  WAIXS  FBOU  THE  ITPPEB. 
STOBIES   DOWimrABI). 

Suddenly  there  appeared  an  engineer 
who  solved  the  problem  by  propounding  tlie 
idea  of  building  steel  structures  after  the 
fashion  of  gigantic  bridges  set  on  end,  and 
to  hang  the  walls  on — that  is,  to  make  the 
girders  and  beams  support  the  floors  and 
walls,  instead  of  making  the  walls  sup- 
port ever^-thing.  This  was  called  Chi- 
cago construction,  because  it  originated 
with  a  Chicago  man.  Building  under 
this  method  each  floor  is  absolutely  inde- 
pendent so  far  as  the  walls  and  parti- 
ticais  are  concerned,  for  the  walla  have 
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nothing  but  their  own  weight  to  carry  in 
the  height  of  each  story.  -  It  is  no  nn- 
oonunon  thing  on  "Chicago-coi?fltruction" 
buildings  for  the  contractor  to  begin  his 
exterior  work  on  the  third,  fifth  or  ninth 
story,  leaving  the  first  to  be  enclosed  after 
every  other  floor  has  been  walled  in  and 
plastered.  This  method  of  building  is 
diametrically  opposed  to  the  old-fashioned 
solid-masonry  construction,  which  begins 
at  the  very  bottom  with  the  foundation  and 
rises  to  the  roolf,  with  the  piers,  exterior 
walls  and  partition  walls  going  up  to- 
gether. The  contractor,  building  a  sky- 
scraper according  to  "Chicago  construc- 
tion," shoots  the  steel  frame-work  up  as  rap- 
idly as  possible,  so  as  to  get  the  roof  on  to 
protect  the  interior  from  the  weather.  With 
the  frame-work  up,  he  puts  in  the  hollow 
tile  partitions  or  builds  the  walls  to  suit 
hLs  convenience.  This  method  of  building 
set  all  traditions,  rules  and  time-honored 
customs  of  architects  and  builders  at 
naught,  for  it  ignored  massive  foundations, 
heavy  piers,  the  use  of  thick  walls  to  carry 
weight,  and  solid  partition  walls  running 
from  the  foundation  to  the  roof. 

When  new  tenants  moved  into  old-fash- 
ioned buildings,  the  rearrangement  of 
spaces  to  meet  the  tenants'  requirements 
frequently  necessitated  expensive  altera- 
tions, for  the  partitions  could  not  be  moved 
without  substituting  some  other  form  of 
supports  for  the  floors  above.  Chicago's 
architectural  engineers  concluded  that  col- 
umns starting  from  the  foundations  could 
carry  the  floors  as  well  as  partitions,  and 

floor  without  interfering  with  the  construc- 
tion. 

High  buildings  required  monstrous  foun- 
dations and  very  thick  walls  under  the  solid 


masonry  style  of  construction.  The  limited 
areas  in  the  cramped  business  districts  of 
the  cities  made  it  impossible  to  build  16- 
story  buildings  under  old-fafihdoned  meth- 
ods because  the  builder  could  not  get 
'^spread"  for  his  foundations,  and  the 
original  soil  of  Chicago  was  not  adapted 
for  carrying  weights  on  small  areas. 

THE  ABCEITSOTXJBAL  IBOK  WOBXSA. 

This  style  of  new  building  developed  a 
new  craft — that  of  the  architectural  iron 
worker — who  is  a  mixture  of  a  bridge 
builder  and  a  sailor.  lie  must  be  a  rigger 
as  well  as  an  iron  worker,  and  must  be  able 
to  tread  the  beams  high  in  the  air  with  the 
confidence  and  nerve  of  a  tight-rope  dancer. 
The  building  up  of  the  great  structures  in 
the  business  center  provided  another  source 
of  wonder  and  admiration  for  the  gaping 
crowds  that  watched  the  daring  workmen 
riveting  together  angles  and  beams  hun- 
dreds of  feet  in  the  air.  Many  sailors  left 
the  lakes  and  became  iron  workers,  and  the 
craft  grew  until  it  became  one  of  the  largest 
and  strongest  of  unions. 

OLD  AND  NEW  STYLE  F0UNDA7I0NB. 

In  solid  masonry  construction  the  foun- 
dations are  made  of  heavy  stones  piled  on 
each  other  so  that  they  are  broad  at  the  base 
and  somewhat  pyramidal  in  form.  On  the 
foundation  the  massive  piers  rise,  well- 
nigh  filling  up  all  the  space  in  a  basement 
Under  present  methods  of  construction  a 
basement,  so  far  as  room  is  concerned,  is 
as  valuable  as  the  other  floors,  for  the  slen- 
der columns  shoot  up  from  the  foundationa 
occupying  comparatively  little  space.  In 
"Chicago  construction,"  the  foundations  are 
made   of   steel   railroad   rails    or   beams. 
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BAVBHBTBR  BUILDING,  NBW  TORK  OITT. 


First  a  bed  of  cx)iicrete 
is  laid,  and  on  this 
is  placed  a  layer  of  rails 
or  beams  set  side  1:^  side. 
On  this  bottom  layer  an- 
other layer  of  rails  or 
beams  is  laid,  crossing 
the  lo-wer  members  of 
the  foundation  at  right 
angles.  On  top  of  the 
rails  a  cast-iron  plate  is 
laid.  This  is  the  shoe  for 
the  steel  column. 
TEE  COLUHHS. 
The  cblumn  is  always 
made  of  wrought  steel 
shaiK?s  and  it  is  of  uni- 
form size  for  each  of  two 
stories,  diminishing  in 
size  as  it  ncars  the  roof. 
The  floor  beams  arc  car- 
ried on  the  eohiiima  and 
tlie  entire  frame-work  is 
riveted  together  with  hot 
rivets,  just  aa  a  bridge  is. 
Architectural  engineers 
$a.y  that  if  it  were  pos- 
sible to  upset  a  building 
of  the  "Chicago-construc- 
tion" kind,  the  whole 
stnicture  would  tip  over 
like  a  box  and  would  not 
fall  into  pieces  as  a  solid- 
masonry  building  would. 
An  earthquake  might 
rattle  down  some  bricks, 
or  loosen  some  partitions, 
biit,  according  to  claims 
made  by  Chicago  build- 
ers, it  would  not  throw 
down  a  Chicago  sky- 
scraper. 
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FTREFBOOFENG. 

Every  piece  of  exposed  steel  work  is  com- 
pletely siirroimded  withi  some  fireproof 
material,  sucli  as  blocks  of  tile,  terra  cotta 
or  brick,  and  air  spaces  are  left  between 
the  fireproofing  material  and  tlie  metal,  for 
dead  air  is  one  of  the  poorest  conductors  of 
heat  known.    Tlie  hollow  tile  arches,  placed 


sible  to  make  them.  The  average  tliiekncss 
of  the  walla  of  a  modem  skyscraper  runs 
from  16  to  18  inches,  the  walls  carrying 
about  the  same  thickness  from  the  ground 
up.  This  is  a  radical  departure  from  the 
old-fashioned  construction,  for  the  walls  o£ 
the  lower  fl<x)rs  of  15  stories  of  solid  mas- 
onry would  have  to  be  at  least  three  and  a 
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between  floor  beams,  are  covered  over  with 
thick  concrete,  and  this  concrete  Is  fire- 
proof. The  partitions  are  of  hollow  tile, 
which  is  not  only  light  as  compared  with 
brick,  but  is  fireproof  as  well;  and  it  is 
said  that  buildings  of  "Chicago  construc- 
tion" aJ*e  as  nearly  fireproof  as  it  is  pos- 


half  feet  thick,  and  \v<mld  drop  off  alxiut 
four  inches  for  every  two  floors  above  the 
third.  This  thinness  of  walls  in  Chicago 
buildings  has  its  disadvantages  from  the 
point  of  view  of  the  architect,  for  it  gives  a 
"skimi>y"  Imik  to  the  building,  but  to  the 
ordinary  man  they  are  simply  wonders. 
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MARVELOUS  DEVELOPMENT  OF  PRINTING  APPARATUS 


The  first  meth- 
od of  printing 
known  was  that  of 
the  Chinese  whii^ 
waa  done  from  en- 
^aved  hlocks,  a 
brush  being  rub- 
bed over  the  paper 
laid  upon  the  form 
SCREW  PRESS,  of  ^TPe-  As  early 
as  the  15th  cen- 
tnry,  the  principle  of  printing  from  forms 
upon  a  flat  bed  beneath  a  cylinder  was 
understood  and  put  to  practical  uac.  Tlie 
-  presses,  however,  were  wooden  and  rudely 
formed. 

SIBST  USE  07  HOVASLE  TTP^ 
In  the  middle  of  that  century  Gutenberg 
printed  a  book  from  movable  types.  Two 
■npriglit  timbers  with  crosapioces  of  wood  at 
the  top  and  bottom  constituted  the  outer 
frame  of  his  proas.  Other  crossjiiccGS  held 
the  flat  bed  containing  the  type,  and 
through  still  anotlicr  intermediate  slot 
passed  a  wooden  screw,  its  lower  end  touch- 
ing the  center  of  a  platen  of  wood  and 
screwing  it  dovm  upon  the  type. 

The  form  was  inked  with  a  ball  of 
leather  stuffed  with  wool,  upon  which  the 
paper  was  laid.  On  this  paper  a  fragment 
of  blanket  was  spread  to  make  the  platen 
smooth  and  soften  the  impression.  The 
idea  of  the  machine  was  based  on  the  cheese 
and  linen  presses  used  in  medieval  house- 
holds. The  type  of  the  present  time  is 
practically  identical  with  that  used  by 
Gutenberg  in  printing  his  Bible. 

For  about  150  years  the  wooden  press, 


operated  with  a  screw  and  movable  bar,  vai 
Dsed  without  much'  modification.  The 
forms,  however,  sometimes  rested  npon 
stone  beds  held  in  frames  atyled  coSna,  and 
were  moved  by  hand.  The  platen  was 
screwed  up  with  the  bar  after  each  im- 
pression, in  order  to  withdraw  the  printed 
sheet  and  hang  it  up  for  drying. 

BLAEWS  IMFSOTXD  PBB8B. 

About  the  year  1620  this  press  was  first 
improved  by  a  printer,  o£  Amsterdam, 
named  William  Jensen  Blaow.  He  ran  the 
spindle  of  the  screw  through  a  square  block 
guided  in  the  wooden  frame,  and  by  cords 
or  wires  suspended  the  platen  from  this 
block,  which  prevented  the  platen  from 
twisting  and  equalized  the  motion  of  the 
screw.  This  press  was  used  in  Kngland 
and  on  the  continent,  and  was  nearly  iden- 
tical with  that  ojwrated  by  Benjamin 
Franklin  when  be  worked  as  a  journeyman 
in  London. 

rntST  CAST  moN  fbess  ahh  fibst 

LEVERS    USES. 

About  the  close  of  the  18th  century  it 
was  found  necessary,  particularly  in  the 
printing  o£  wood  cuts,  and  because  of  tho 
size  of  larger  forms  of  type  to  secure  greater 
power  for  the  impression.  This  led  the 
Earl  of  Stanhope  to  construct  a  frame  of 
cast  iron,  and,  to  facilitate  the  manipula- 
tion of  tho  screw,  ho  added  a  combination 
of  levers  which  enabled  the  pressman  to 
bring  more  force  to  bear,  with  less  exertion. 

PIBST  FBBSa  WITHOUT  A  8CBEW. 

Shortly  after  the  year  1800,  George 
Clymer,  of  Philadelphia,  contrived  an  iron 
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machine  without  a  screw.  Over  the  platen 
was  placed  a  long^  heavy,  cast-iron  lever. 
One  end  of  this  was  fastened  to  an  upright 
of  the  frame,  and  the  other  end  was  raised 
and  lowered  bv  a  combination  of  smaller 
levers  operated  by  the  pressman  in  a  man- 
ner similar  to  that  of  the  common  hand 
press.  A  spindle  or  pin,  attached  at  the 
top,  to  the  center  of  the  large  cross  lever, 
and  properly  balanced  raised  and  lowered 
the  platen  when  making  the  impression. 
This  press  was  used  in  England. 

FIBST  FLAT-BED  CYUNDEB  PRESS. 

Fricdricli  Koenig,  of  Saxony,  introduced 
the  first  press  of  the  above  description  into 
use  in  England  in  1812-13,  and  in  1814  he 
patented  a  continuously  revolving  cylinder 
press  which  printed  one  side  of  a  paper  at 
the  rate  of  800  sheets  per  hour. 

SGBEWS     AND    LEVEBS     REPLACED    BY 
TOGGLE   JOINT  IN  PETEB  SMITH'S 

INVENTION. 

Peter  Smith,  of  New  York,  who  was  as- 
sociated with  II.  Iloe  &  Co.,  contrived  a 
cast-iron  press  in  1822,  in  which  he  re- 
placed tlie  screw  and  levers  with  a  toggle 
joint,  which  simplified  the  operation  of  the 
machine  and  rendered  it  more  effective. 

BUST'S  IMPOBTANT  IMPBOVEMENT. 

Smitli's  invention  was  greatly  improved 
upon  in  1827  by  a  device  perfected  by 
Samuel  Rust,  of  Xew  York,  in  which  the 
frame  was  not  all  of  cast-iron,  but  had  the 
uprights  hollowed  for  the  introduction  of 
wrought-! ron  bars  fastened  to  the  top  and 
bottom  of  the  casting.  This  feature  greatly 
lessened  the  quantity  of  metal  in  the  press, 
while  adding  to  its  strength.  Rust's  patent 
was  bought  by  Hoe  &  Co.,  who  improved  it 
materially  and  manufactured  and  sold  it 
extensively. 


In  this  press  (the  Washington)  by  turn- 
ing a  cranky  with  belts  attached  to  a  pulley 
upon  its  shaft,  the  bed  is  run  out  and  in 
from  under  the  platen  on  a  track.  The 
platen  is  raised  by  springs  on  each  side,  and 
a  curved  lever  acting  on  a  toggle  joint  im- 
presses it  upon  the  form.  A  tympan  frame 
covered  with  cloth  and  inclined  so  as  to  re- 
ceive the  sheet  of  paper  is  attached  to  the 
bed.  Another  frame,  the  f risket,  covered 
with  a  sheet  of  paper,  is  attached  to  the 
tympan.  That  portion  of  the  sheet  which 
would  naturally  receive  an  impression  is 
cut  away,  as,  otherwise,  the  chase  and  furni- 
ture would  smear  it.  Over  the  sheet  and 
tympan  the  "f  risket"  is  turned  down,  and  in 
making  the  impression  all  are  folded  to- 
gether. The  machine  has  automatic  inking 
rollers,  which  the  pressman  operates  by  a 
weight  The  descent  of  the  weight  draws 
the  rollers  over  the  type  and  returns  them 
to  the  inking  cylinder,  while  the  pressman 
places  another  sheet  upon  the  tympan. 

Hoc  &  Co.  also  improved  this  press  by 
providing  a  steam-driven  apparatus,  which 
distributes  tlie  ink  on  the  rollers  and  makes 
tlieni  move  over  the  type  at  will. 

Fine  books  and  cuts  were  commonly 
printed  by  the  bed  and  platen  metliod  until 
1850,  the  first  steam-power,  wooden  press 
of  this  kind  having  been  made  by  Daniel 
Treadwell,  of  Boston,  in  1822. 

The  next  improved  press  of  Iloe  &  Co. 
printed  papers  of  four,  six,  eight,  ten  or 
twelve  papers  at  the  rate  of  24,000  per  hour 
and  sixteen-page  papers  at  12,000  per 
hour,  the  odd  pages  being  in  every  case  ac- 
curately inserted  and  pasted  in  and  the 
papers  cut  at  the  fop  and  delivered  folded. 
The  machine  is  constructed  in  two  parts, 
the  cylinders  in  one  portion  being  twice 
thte  length  of  those  in  the  other.    The  short 
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cylinders  are  used  for  the  supplements  of 
the  paper,  when  it  is  desired  to  print  more 
than  eight  pages.  The  plates  being  secured 
on  the  cylinders,  the  paper  enters  from  the 
two  rolls  into  the  two  jwrtions  of  the  ma- 
chine, througli  each  of  which  it  is  carried 
by  two  pairs  of  type  and  impression  cylin- 
ders, and  printed  on  both  sides,  after  wliich 
tluj  two  broad  ribbons  or  webs  pass  over 
turning  bars  and  other  devices,  by  which 
they  are  laid  evenly,  one  over  the  other,  and 
l)asted  together.  The  webs  of  paper  then 
pass  down  over  a  triangular  **fornier," 
wliich  folds  tlicni  along  the  center  margin. 
Tliey  are  then  taken  over  a  cylinder,  from 
which  tliev  receive  the  final  fold,  a  revolv- 
ing  blade  within  this  cylinder  projecting 
and  thrusting  the  paper  between  folding 
rollers,  w^hile  at  the  same  moment  a  knife  in 
the  same  severs  the  sheet  and  a  rapidly  re- 
volving mechanism  resembling  in  its  mo- 
tion the  fingers  of  a  hand  causes  their  ac- 
curate disposal  upon  traveling  belts,  which 
convevs  them  on  for  final  removal. 

What  is  known  as  the  "Quadruple  Xewsr 
])aj)er  Press,"  constructed  in  18S7,  was  de- 
veloped to  a  greater  extent.  Tlie  supple- 
ment portion  of  the  press  was  increased  in 


width,  and  by  ingenious  devices  the  press 
was  made  to  produce  eight-page  papers  at 
a  running  speed  of  48,000  per  hour;  also 
24,000  per  hour,  of  eight,  ten,  twelve,  four- 
teen or  sixteen-page  paj^ers,  cut  at  the  top 
and  pasted  and  folded,  ready  for  the  carrier 
or  liie  mails. 

In  1889,  R.  Iloe  &  Co.  made  the  "sex- 
tuple" machine,  which  occupied  about 
eighteen  months  in  construction,  and  is 
composed  of  60,000  pieces.  It  is  fed  from 
three  rolls,  each  being  more  than  five  feet 
wide.  In  a  single  hour  it  will  use  up 
twenty-six  miles  of  this  j)aper.  It  can  print 
and  fold  90,000  IleraMs  in  an  hour,  which 
means  l,r)00  co])ies  j)er  minute,  or  twenty- 
five  copies  every  second. 

The  latest  and  most  elalx)rate  newspaper 
machine  is  the  Octuple  Perfecting  Press 
with  Folders,  winch  prints  from  four  rolls, 
each  four  pages  wide;  and  gives  (from  the 
four  deliveries)  a  running  speed  per  hour, 
of  90,000  four,  six  or  eight-page  papers; 
72,000  ten-page  papers ;  00,000  twelve-page 
papers ;  48,000  fourteen  or  sixteen-page  pa- 
pers; 42,000  eigliteen-j)ag(»  papers;  30,000 
twenty-page  papers;  and  2i^,000  twenty- 
four  page  ])a])ers. 


A   RAILROAD   ENCIRCLING  THE  GLOBE 


An  American  svndicate  has  oflFered  to 
complete  the  building  of  the  Siberian 
Transcontinental  Railway,  from  its  present 
terminus  at  Vladivostok  in  southeastern  Si- 
beria to  Cape  Xumiano,  on  Bering  Strait. 

BUSSIA   SPENDS  1^400,000,000  ON  BOAD. 

Russia  has  already  built  5,542  miles  of 
tlie  Siberian  Kailway,  at  a  cost  of  $400,- 
000,000,    This  has,  of  course,  been  a  drain 


on  the  treasury,  and  on  the  physical  re- 
sources of  that  frigid  country,  since  the  ser- 
vices of  70,000  men  have  been  required  for 
a  period  of  nearlv  ten  vears. 

In  connection  with  this  enterprise,  the 
American  syndicate  has  figures  giving 
every  elevation,  every  grade  and  every  item 
of  engineering  data  necessary  to  the  build- 
ing of  a  standard  gauge  railway  from  the 
northwestern  terminus  of  the  Canadian  Pa- 
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cific  Road  at  Eilmonton  or  Quesnella,  to 
Vladivostock,  including  the  crossing  of 
Bering  Strait. 

This  great,  ambitious,  Alexandrian 
scheme  would  encircle  ibe  eartli  with  a 
douhle  band  of  steel  and  the  construction 
and  filtration  of  a  railway  system  20,000 
miles  in  extent,  traversing  three  continents, 
with  one  tc-ntiinu^  at  (.'alais  on  the  i-liaiiiicl 
cnafil  iif  France  and  the  otiier  at  Xl-w  York 
City. 


depth  from  800  to  5,000  feet  and  occupiea 
an  area  of  l:i,000  square  miles,  with  a 
minimum  width  of  thirty  miles. 

This  great  body  of  water  has  a  distinct 
ebb  and  flow  and  current,  and  its  high  alti- 
tude has  made  it  peculiarly  the  home  of  vio- 
lent storms  and  intense  cold.  It  was  deter- 
mined at  first  to  ferr^'  the  trains  over  this 
gap,  and  for  that  purpose  a  steel  ice-cnirh- 
in;r  feri^-  Wat  was  built  at  a  cost  of  $1,000,- 
000. 


TVPirAI,  itUSRlAN  l.oro.MOTT' 
OIT   THE   RUSSIAN   SIDE. 


On  llie  Uiis^ian  Pidc  the  czar's  engineers 
have  made  an  accurate  survey  of  the 
ground,  and  tliey  Lave  fuund  no  sueli  olt- 
KtaclcK  al'ing  the  muto  as  tlicise  which  have 
alrcaily  Im'cu  overeonio  in  building  to  the 
present  tenninus;  for  instance,  that  at 
Lake;  IJuikal.  This  is  a  great  inland  fresh 
water  lake,  ^,Tl(^(\  feci  alxive  sen  level,  in  a 
clef  of  the  Baikal  ilountains.    It  ranges  in 
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of  so  euniliersome  an 
luie  manifest,  and  the 

i<'e  even  further  lim- 
thiit  it  was  decided  to 
ith,   and   this   is  now 


great  thickness  of  lli 
ited  its  usefulness,  » 
build  around  the  si 
being  done. 

Bering  Strait,  between  fajies  Xumiano, 
Siberia,  and  Prince  of  Wales,  Alnska,  is  a 
fraction  more  than  nineteen  miles  wide — a 
lesser  distance  than  from  Dover  to  Calais — 
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only  oiie-foiirth  the  width  of  the  Yukon  square  milea  of  grazing  and  fanning  and 
fruit  lands  would  supiKirt  almost  the  world, 
if  they  were  enii)loyed.  They  liuvc  been 
opened  and  worked  just  siiflicicutly  to  dein- 


lliver,  1,200  miles  above  its  mouth, 
TVNNEI.  TTNDEB  SEA. 


The  Aniericaii  project  involves  a  tunnel 
fi.r  Ueriiig  Sou,  whiiih  will  not  be  nearly 
80  ditKcull  a  mutter  as  it  would  appear  at 


onstratc  tlieir  value.  The  mines  of  the 
farther  north  and  in  the  niomitaina  are 
among  the  richest  on  earth  in  gold,  copper. 


.1 

■I 

^^,^gy »  SRT  M 

w^U.  ^-l  - 

RBHOVINQ  BENDS  IN    RIVER. 


first  glanco.  To  begin  with,  the  Diomede 
Islands  wuuM  breuk  the  continuity  of  a 
tunnel  twice,-  so  that  no  section  of  it  need 
be  more  than  six  or  seven  miles  long. 

The  cznr  spout  $400,000,000  building 
5,543  miles.  Tlio  new  road,  to  make  con- 
nections at  both  ends,  will  be  just  about 
that  length — perhaps  1,000  milea  less. 

One  inducement  on  the  part  of  the  czar  to 
accept  the  syndicate's  offer  is  the  fact  that 
there  is  no  more  fertile  land  anywhere  than 
Boutheastcm  Siberia,  and  its  millions  of 


coal,  platintun,  silver,  salt,  iron,  lead,  zinc 
and  tin. 

ON  THE  AUEBICAIT  SIDE. 
On  the  American  side,  the  wealth  of 
Alaska  and  the  Xorlhwest  Territory  is  just 
becoming  apparent.  There  are  hundreds  of 
millions  of  acres  of  lands  needing  only  that 
little  impetus  of  the  iron  horse  to  develop 
them  into  the  richest  the  world  has  ever 
knoivn.  While  the  summers  are  short,  the 
days  are  twenty-four  hours  long,  and  vege- 
tation grows  all  those  twenty-four  hours. 
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IlliDuis  will  not  raise  such  wheat.  Puget 
Sound  iievur  saw  sucli  vegetables,  and  Cali- 
fornia never  dreamed  of  small  fruits  in 
such  prodigal  profusion  as  grow  wild  in  tho 
valleys  of  Alaska. 

The  waters  of  IJcring  Sea  and  the  Arctic 
and  of  the  internal  fresh  water  lakes  and 
rivers  will  fnrnish  enough  fisli  to  feed  tlio 
world  if  need  be,  and  the  waters  being  ex- 
tremely cold,  the  nnrlhern  fish  are  noled  for 


to  all  the  rivers  and  harbors  within  the 
countjy's  borders  and  one  of  Uncle  Sam's 
biggest  tasks  is  to  dredge  away  the  slime, 
ooze  and  formations  which  teud  to  fill  up 
navigable  waters.  For  this  work  great 
dredges  are  necessary.  The  niaclunes 
which  serve  the  government  are  similar  to 
those  that  are  used  by  individuals  in 
digging  artificial  lakes  or  altering  the  laud- 
scape  in  many  ways. 


the  doliciicv  of  their  fluvur  and  the  tiniiiios.-i 
of  their  meat. 

There  is  that  other  phase  of  the  projiosi- 
tion,  however,  that  must  appeal  to  all 
namely,  the  saving  in  time  in  traversing  the 
earth  or  iiny  portion  of  it  Witliin  ten  years 
one  may  girdle  (he  earth  within  twenty  days. 

TTP-TO-DATE  DEEBOrNQ  MACHINES. 

The  United  States  government  is  father 


Several  varieties  <if  drcdgi's  are  used; 
one,  the  dipper  drcilgc,  wliii'h  scinips  <iut  the 
mud  as  a  man  would  with  his  curved  liaud ; 
another,  the  chiiii-shell  dredge,  which  goes 
down  like  an  open  cJiim-shcll  and  coines  out 
with  it  closed  and  the  load  inside;  and 
third,  tho  new  hy.lraulic  dredge,  which 
thrusts  its  snout  dmvn  iiili>  tlie  mud,  sucks 
it  up  and  vomits  it  forth  through  a  long 
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tube  into  a  barge  or  upon  the  shore.  Tlic 
old-fashjoncd  bucket -ladder-dredge  bas  been 
used  very  little  of  late  years. 

THE  DIPFEB  SBEIKtE. 
The  dipper  dredge  ia  comparatively  a 
simple  affair.  It  consists  of  a  buge  iron 
scoop  at  the  end  of  a  long  arm  and  hung  to 
a  licavy  derrick  at  the  end  of  a  barge.  The 
ami  in  driven  by  a  powcrfiil  engine  and 
(ios(*nds  ahnost  iierjiendicularly    into    the 


down  into  the  mud  and  the  scoop  sinks  into 
it.  As  soon  as  the  derrick  raises  the  arm 
the  jaws  of  the  dredge  come  together. 
When  the  load  has  Iteen  brought  up,  a 
simple  device  releases  the  jaws  and  the  load 
falls  out. 

Whore  streams  are  loaded  with  mud,  or 
where  canals  are  being  dug  in  very  soft 
mud,  tlie  Iiydraulic  dredge  cannot  be  im- 
proved upon  as  a  digger.     This  dredge  ia 


HOW  THE  UNITED  STATES  OOVEBNMENT  PROTECTS  ITS  BANKS  FROM  WASHOUTS. 


stream  to  be  dredged.  It  la  scrni>ed  along 
the  bottom  by  means  of  a  chain  attached  to 
the  end  of  the  arm,  and  when  it  is  tilled  and 
is  pulled  to  the  surface  the  bottom  of  the 
scoop  is  opened  by  pulling  a  rope  and  loos- 
ening a  pill.  Then  the  load  slides  ont. 
ISE  CLAH-SHELL  SBEsaB. 
The  clam-shell  dredge  is  made  of  two 
separate  wciops  hinged  together  at  the 
upper  part.     The  arm  of  the  dredge  is  shot 


c<pii]ipcd  with  a  suction  jiunip,  a  powerful 
engine,  a  long,  hollow  anu  which  reaches 
down  into  the  mud,  and  a  cutter  at  the  end 
of  the  arm  supplied  with  steel  knives  which 
burrow  into  the  soil  and  loosen  the  nuid  so 
that  it  can  he  drawn  up  easily  by  the  suc- 
tion pump. 

The  operation  of  this  dredge  is  simple. 
WHien  the  barge  is  in  position  a  big  post  is 
shoved  down  into  tlie  mud  and  the  bai^  is 
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anchored  to  it    Then  the  spout  le  shoved     li*>  l^en  Boooped  clean,  the  anchoring  poi^ 
down  into  the  mud,  the  engines  started  and     or  "spad,"  is  drawn  up  and  another  post  is 


the  cater  and  pumps  looBen  and  bring  np 
the  nrnd.  When  the  mud  has  been  brought 
to  the  surface  it  is  often  run  directly  into  a 
mud  scow,  but  sometimes  it  is  carried 
through  piping  1,000  feet  or  more,  and 
dumped  on  shore.'  When  one  spot  in  a  river 


set  out  behind  by  machineiy,  to  force  the 
bai;ge  along.  So  great  Is  the  capacity  of 
these  dredges  for  cutting  and  drawing  np 
mud,  that  one  of  them  pumped  up  more 
than  165,000  cubic  yards  of  mud  in  twenty 
days. 


MAMMOTH  CATERING   ENTERPRISES 

COOKING  Ain>  CAKDINa  FOB  CTB 


Among  the  mammoth  concerns  which  fill 
the  world's  mouth  with  skillfully  contrived 
edibles,  one,  located  in  Chicago,  may  be 
taken  as  a  representative  plant,  for  the  pur- 
pose of  this  article. 


The   cooking   and  canning   facilities  of 
this  company  cover  a  space  of  six  acres  and 


Bt  courteir  ot  Llbbr.  McN'elll  £  LIbbr,  Ch1c>co. 
HBTHOD  OF  COOKING  MEATS  FOR  CANKINO. 

Monthly  output,  lO.OOO.OOO  ttat. 

The  method;*  of  those  great  enterprises 
which  cater  to  tlu;  apiwtite  of  millions  of 
people  throughout  the  world  furnish  an  in- 
teresting study.  To  the  multitudes  who 
partake  of  the  tempting  products  of  these 
establishment!;,  tlie  extent  and  variety  of 
their  output  is  little  understood,  and  the 
degree  to  which  the  delicacies  therein  manu- 
factured tend  to  lessen  the  culinary  labors 
of  the  average  household,  especially  in  the 
nunmer  seaaon,  is  hardly  realized. 
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include  a  floor  ere&  of 
fifty  acres.  The  de- 
partment devoted  to 
cutting  meats  baa  a 
capacity  of  disposing 
of  250  cattle  per  hour, 
and  15,000  cattle  are 
alaugLtered  weekly  in 
the  plant.  Its  power- 
house refrigerator  con- 
tains eigliteen  boilers, 
with  a  capacity  of  750 
tons  per  day. 

KONTHLT  ODTi'UT 

10,000,000  CANS 

OF    FOOD. 

The  number  of  peo- 
ple cinpioyod  in  the 
oonceni  is  3,000  and 
their  aiiimiil  onruings 
amount  to  about  $15,000.  These  toilers 
handle  10,000,000  cans  of  prepared  meats, 
soaps,  etc.,  every  month,  which  necessitates 
tfie  use  of  500,000  boxes  of  tin  plate 
annually. 


FRBPARINO  JEWISH  MBATS.       (KOSHER.) 


Among   the    specialties    in    delicatessen 
manufactured  by  this  concern  may  be  men- 


tioned the  following 
pate,   lunclieon   loaf, 


n«  •bOT»^owii  ptont  bw 


Veal  loaf,  !Melrose 
lunch  tongues,  ham 
loaf,  beef  loaf,, 
chicken  loaf, 
Vienna  sausage, 
club-house  sau- 
sage, sliced 
smoked  beef, 
corned  beef 
hash,  potted  and 
deviled  meats, 
turkey  and 
tongue,  boneless 
chicken,  and  ten 
varieties  of 
soups.  These  are 
put  up  in  pack- 
ages running 
I  the  M.  J.  R«iDi  Co.  frota  one  -  quar- 
bMu  pv  d«r.  * 
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ter  of  a  pound  to  six  pounds.  This  is  but  ity.  Takeu  togeflier,  their  product  ia 
one  of  several  vast  eatablishmenta  engaged  sufficient  to  supply  the  demand  of  the  en- 
in  the  sHiiiL'  imhiritry,  and  in  the  same  local-       tiro  world  for  goods  of  this  dcseriptiDii. 


TURTLES  A3  BKOUOHT  INTO  MARKET. 

TURTLES  BEING  FBEPAKEH  FOU  SOUP. 

^B 

w^ 

S^Kc ''       '  ^^^Sh^^^^^^^bV 

m^fi   m 

j-  '^'^^^^ 

^^J  J 

BOTTUNO   PlCKLCrs. 
It  ol  bottle*  *r«  bar*  pat'  ap  each  few. 


r  lit  Ibe  H.  J.  HelDi  C 
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AUSTRALIA'S  GREAT   RAILWAY   PROJECT 

HOW  ONE  OF  THE  GREiAT  COLOKXES  FBOFOS£S   TO   HELP   HEESELP. 


n 

^ 


Australia  is  the  latest  country  to  catch 
the  tranacontinental  railway  fever  and, 
with  an  energy  characteristic  of  pioueer 
lands,  has  taken  the  most  direct  way  of  get- 
ting what  it  wants.  The  Parliament  of 
South  Australia  has  formally  invited  capi- 
talists of  Euro^te  and  America  to  bid  for 
the  contract  of  connecting  the  city  of  Ade- 
laide on  tlic  Routh  coast  with  PaJinerston  on 
-the  north  const. 

BONUS   OF  00,000,000  ACRES  OF  LAND. 

Ninely  million  acres  of  land  along  the 
right  of  way,  with  all  the  minerals  and 
other  sources  of  wealth  they  may  contain, 
are  offcre*!  us  a  b(»nus  to  the  company  that 
haa  the  courage  to  undertake  a  project  that 
■will  cost  from  $30,000,000  to  $40,000,000, 
and  to  operate  a  railroad  through  twelve 
hundred  miles  of  semi-desert  land  that  has 
only  one  white  inhabitant  to  every  three 
square  miles.  But  90,000,000  acres  of 
land,  even  in  the  moist  unproniising  region 
on  the  earth's  surface,  may  well  be  a 
temptation  when  It  is  offered  at  forty  centa 
an  acre;  and  capitalists  are  not  so  much 
afraid  of  big  railway  ventures  now  as  they 
were  before  the  Union  Pacific  was  finished, 
thirty-five  years  ago. 

England  is  constructing  the  "Cape  to 
Cairo"  to  connect  Egypt  with  Cape  Town, 
and  Belgium,  England  and  Germany  will 
cross  this  line  in  the  Congo  country  with  a 
road  running  from  the  Atlantic  to  the  In- 
dian Ocean.  Tt  is  now  [xjesible  for  passen- 
gers to  step  on  biiaril  a  train  in  any  Eu- 
ropean capital  and  eteam  away  across  Cen- 


tral   Asia    for    Canton,    China,    over    the 
Chinese-Easiern  Itailway. 


In  many  ways  this  proposed  Australian 
railway  line,  when  it  coniea  to  hf.  built,  will 
encounter  the  same  difBculties  that  were 
met  in  the  building  of  the  Union  and  Cen- 
tral Pacific  roads.  There  is  no  mountain 
system  to  be  crossed  and  no  great  rivers  to 
be  bridged,  but  there  are  broad  reaches  of 
desert  as  hot  as  those  of  Arizona  and  so  lit- 
tle known  that  tlie  maps  show  blank  spaces 
for  lirundreds  of  miles  in  extent.  All  Aus- 
tralia taken  together  is  within  50,000 
square  miles  as  large  as  the  United  States. 
In  the  interior  deserts  ten  states  as  big  as 
Pennsylvania  could  be  dropped  down  and 
lost 

Altliough  the  distance  to  be  covered  is 
only  1,200  miles,  or  as  far  as  from  New 
York  to  the  Mississippi  River,  the  cost  will 
be  something  enormous,  and  the  returns 
must,  for  years,  be  a  matter  for  conjecture 
rather  than  a  matter  that  can  be  figured  out. 

The  bonus  offered  is  about  15  per  cent  of 
the  entire  area  of  South  Australia.  The 
United  States  gave  only  25,000,000  acres 
to  the  Union  and  Central  Pjicilic  fw  build- 
ing a  road  twice  as  long. 

It  is  confidently  be'ieved  in  Adelaide 
that  Canton,  China,  is  to  be  the  great  port 
of  debarkation  for  European  traffic  to  the 
east,  and  that  Palmerston,  South  Australia, 
only  ninety-six  hours  from  Canlun  by  fast 
steamer,  is  to  become  the  gi-eat  Australian 
jrt  to  connect  with  Eorope. 
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BIGGEST  SHIPS  AFLOAT 


Stcaiiwlii|)   reeortls,  both  for  speed  and 
shv,  liavo  liL'L'ii  broken  of  recent  years. 

THE  CELTIC. 

One  of  tlie  greatest  steamgliipa  now  in 
o|KTiition  is  the  Celtic.  Tliis  vessel  is  700 
feet  long,  75  feet  beam  and  49  feet  deep. 
She  is  equipped  with  twin  screws  and  can 
develop  seven- 
teen knots  an 
h.nir.  Abi.ut  200 
t ,.  n  8  of  c  0  a  1 
ilaily  are  neces- 
i  her. 


Nearly  1,400  sliell  plates  of  an  average  size 
of  30x5  feet  and  about  four  tons'  weight 
were  used  in  the  hull,  andl3,000  more  were 
used  in  other  parts.  The  Celtic  cost  about 
$2,500,000. 

For  certain  kinds  of  trade  it^  has  been 
found  that  sailing  vessels  of  great  size  are 
very  profitable.    As  a  result,  two  great  six- 


knots,  and  consiuncd  sixty-five  tons  of  coal  a 
day.  The  speed  of  the  Celtio  is  about  25  per 
cent  greater  than  that  of  the  Oceanic.  She 
has  nine  decks,  with  coui]dete  aeconimoda- 
tioiis  for  .3,204:  persons.  It  takes  350  people 
alone  to  look  after  the  wants  of  the  pas- 
sengers. The  steerage  accommodations  are 
better  than  the  Iwst  quarters  for  saloon  pas- 
sengers a  generation  ago.  The  Celtic  has 
eight  double-ended  boilers,  each  with  four 
furnaces,  to  furnish  power  for  the  quad- 
ruple-expansion twin  engines.  She  has  four 
masts  and  two  smoke-stacks.  Over  two  mil- 
lion rivets  were  used  in  her  construction. 


By  courtesr  of  Ihe  "Sclentiflc  Amerlctn." 
LARGEST   SAILIN-G   VESSEL. 

masted  scliooncrs  and  one  seven-masted 
schooner  have  been  lately  built.  In  carry- 
ing lumber  and  the  like  these  vessels  have 
made  a  handsome  return  on  the  investment. 
It  is  a  noticeable  as  well  as  important  fact 
that  they  are  built  of  steel.  In  fact,  it  is 
only  by  the  substitution  of  steel  for  wood 
that  seven -masters  arc  ])os9ible, 

THE   STEAK   TUKBINE. 

Speed  as  well  as  size' has  received  the  at- 
tention of  the  shipbuilder.  In  England, 
one  of  the  interesting  departures  from  oi^ 
dinary  methods  is  the  use  of  a  steam  tur- 
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biiic  ill  llie  King  Edward  VIL, 
wliifli  was  tlio  tirst  passcngtr 
etoaiiicr  lluia  equipped.  Thia 
departure  sccius  destined  to 
rcvdluiiuuize  marine  trausiwr- 
tiUi'in. 

THE  VIF£B  AND  COBRA. 

A<  far  back  as  1S94,  the  tur- 
bine showed  great  success  in 
Tlie  two  torpedo  boats,  Viper 
and  (.'libra.  Tlie  former  reached 
a  speed  of  thirty-scveii  knots  an 
hour.  Tlie  Kiuf;  Edward  VII. 
has  made  au  iivenijjc  spH?od  of 
over  twentv  knots.  The  weight 
<>i  her  iiiaehiuc-rv  is  sixtv-srx 
tons,  which  is  about  half  as 
mui'li  us  is  rei^uired  to  develop 
ei[ual  horse-pciwer  in  llie  pad- 
.ile-wheel  steamer.  There  is 
alnn'^t  an  enlii-e  ab^'iK'c  of 
! lirobbiiiir  and  (Kmiidinjr. 

THE    AEEOW. 

The  Arrnw,  a  ve^.-el  reeently 
laiilt  f<-r  fharles  li.  Flint,  of 
Xew  York,  has  iveeiuly  at- 
tained n  sjieed  of  nearK-  fifty 
miles  au  hnur.  Her  ih'serip- 
tion  is  as  follows:  Length,  1.30 
feel;  beam,  12  feet  (l  inches; 
displacement,  C(l  tons;  hoi-se- 
po-.viT,  4.()(X).  She  call  Ix! 
stri]iped  and  converted  into  a 
torpedo  Ikiat  at  forty-eight 
hours'  notice. 

THE  MINNESOTA. 

LABOEST   VESSEL   EVER  BUILT 

IN   AMEEICA. 

The  "ilinnesoiii,"  cargo  and 

passeri^'er    shiji,    designed    for 

the  I'aeiHc  trade  between  Seati- 
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FASTEST  STRAM  CHAJ-T  AFLOAT. 


tic,  Hoiioliihi,  and  Yokoliamn,  is  t.lio  largest 
vt'Hric-1  ever  built  in  Aiiirrii-a. 

Ill  this  vcsst'l,  iLe  Kiistern  Sliipbiiilding 
Company,  of  New  London,  Cimiic?(-tiL'iit, 
lias  rmlxiilio'l  all  the  features  {if  tlie  great 
Whitr:  Star  liner,  "Celtic."  The  ilinni- 
snta  is  of  imposin;;;  appearance  and  is  flins 
d.-scril)ed:  LenKlh,  030  feet;  deplh,  :>() 
feet;  breadth,  T'i  feet  6  inches;  disphu-e- 
mciit,  37,000  tons.  Ucr  engines  are  of  10,- 
000  horse-po-.vcr,  )<u])plied  by  .steam  from 
sixteen  Xidanssc  water-tulie  boilers,  whii-h 
will  drive  the  ship  at  a  sjtced  of  fourteen 
knots  jier  hour. 

"Willie  tlie  Minneruitn  is  designed  prinia- 
rilv  for  freijiht,  slie  will  earry   1T2  Jirst 


eabin  ]]as*eiiger^,  110  secou'l  cabin,  OS 
third  eahiii  and  2,-\±\  sU'erage  jiassengera 
or  (roups,  in  addition  to  a  crew  of  ii.lO.  The 
speed  is  fourteen  knots  and  it  i.s  expected 
to  averag-e  twelve  knf>ts  with  the  heaviest 
eargoes  and  in  the  worst  weather. 

In  eoni]ih'leness  i.f  elertric  service,  of 
eold  storag<'  and  refrigerator  plant,  of 
lanmlry  service,  ventilation  ]danl  and  life- 
saving  apjiliaiiees,  the  'Minnesnia  is  the 
mo^l  m-dern  and  iiji-ti.-date  vessel  yet 
hinnebed.  Tlio  dining  saloons,  tin-  cabin, 
library  and  women's  lM.u<l..irs,  the  state- 
rooms and  toilet  ror.ms  ai-e  models  of  the 
latest  discoveries  in  tlu^ir  res)ie<'tive  lines. 
The  ".Miniiesotu"  originalr-d  with  .1.  J.  Hill. 


The  nnklDR-up  af  tt 


K  CABLE  THAT  OIRDLES  HALF  THE  GLOBE. 
the  new  cablo  at  Sutb  tn  the  PIJI  UlaiidB  mak«i< 
Ilrltlab  telegraph  wire  froin  BrltalQ  to  Aiutrmnft. 


yVONDERS  OP  1NDV3TB1AL  PSOOSMSS 
EGG  CANDLING  BY  MACHINERY 

Egg  cnn'IHiig  by  machinerj  is  one  of  the      would  be  rapid  and  would  prove  a  success. 


itiodoru  wiHiders  of  the  pouUry  world.  In 
ancient  times  e^s  were  held  up  to  the  sun 
or  gome  strong  light,  and  thereby  tested  as 
to  tlicir  freslincss.  This  process  was  con- 
sidered very  slow  and  far  from  satisfactory. 


In  this,  several  Englishmen  participated, 
but  it  was  left  for  a  "down-east"  Yankee  to 
devise  a  machine  that  would  candle  e^^, 
and  do  it  with  such  rapidity  that  it  was 
found  necessary  to  have  five  women  to  re- 


PACKIXO    2T,0R0   EGGS    PER    HOUR, 
At  the  Chlctio  Slock  Vards. 


A  fi'w  \oar>  ;ii:.>,  when  tlic  bijr  ptu-lvcrf!  of 
th.>  c.iutury  lui:un  to  dcul  in  cj^  and  poul- 
try, tlio  n\>iv<>ity  of  an  ogjr  canttlJng  nia- 
cliino  dLiwii.'il   iii>i:.n  the  more  priigressive 

dt-aler-^.  Then  a  systematic  apjx-al  was  and  within  a  wook  „  „„>  ru»Hmjr 
made  to  invontors  in  all  parts  of  the  world  smoothly  that  27.050  eggs  were  candled 
to  produce  some  kind  of  a  machine  that      an  hour's  time. 


move  the  ccgs  after  having  pa?;cd  through 
the  inspection  house.  In  l^S>i;,  a  machine 
of  this  kind  was  put  into  one  of  the  big 
packing  houses  at  the  Chicago  st-x-k  yards, 
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The  egg  candler  consists  of  a  box  or 
house,  eight  feet  square  and  ten  feet  Mgh. 
Through  this  runs  a  shallow  trough.  Inside 
the  house  are  a  set  of  rollers,  which  work  in 
screw  fashion,  and  over  these  rollers  the 
eggs  pass  while  being  inspected.  Under- 
neath the  rollers  is  a  set  of  powerfuV  elec- 
tric arc  lights.  Two  women  stand  at  thjB 
feeding  end  of  the  candler,  and  pour  eggs 
upon  an  endless  belt  that  carries  them  in 
upon  the  rollers.  As  they  roll  along  the 
inspector  picks  out  the  bad  and  broken 
eggs.     The  fonner  he  consigns  to  the  "fer- 


tilizer" tank,  and  the  latter,  to  an  upper 
set  of  rollers  which  carries  them  out  to  a 
woman  in  waiting,  who  places  them  in  a 
box  marked  "broken,"  or,  if  they  are  badly 
cracked,  breaks  them  into  a  can. 

The  eggs  that  are  broken  into  the  can  are 
stirred  together,  and  when  the  can  is  filled, 
it  is  conveyed  to  the  cooler,  where  the  con- 
tents are  frozen  and,  later,  sold  to  bakeries. 
The  good  eggs  are  placed  in  cases  and  put 
into  cold  storage.  It  is  not  an  infrequent 
thing  for  the  j^ackers  to  have  15,000,000 
eggs  in  storage. 


EVOLVING   NEW  KINDS  OF  WHEAT 


In  the  rapid  advance  of  scientific  meth- 
ods of  farming,  not  thte  least  important  re- 
sult is  that  obtained  in  breeding  new  kinds 
of  grain  suitable  to  the  peculiarities  of  soil 
in  the  different  sections  of  the  country. 
Particular  study  in  this  line  has  been  made 
by  our  agricultural  colleges,  and  marvelous 
are  some  of  the  new  species  developed  by 
careful  and  persistent  experiments. 

The  stronghold  of  these  exi)oriments  is 
the  Minnesota  State  Experiment  Station 
associated  with  the  agricultural  school  of 
the  Universitv  of  Minnesota.  From  the  re- 
suits  of  the  efforts  made  hero,  a  revolution 
in  the  production  of  wheat  is  promised,  if, 
in  fact,  it  has  not  already  been  achieved. 

The  purpose  of  the  exjwriments  was  to 
develop  new  breeds  of  wheat.  The  new 
kinds  of  grain  thus  produced  show  a  power 
of  increase,  lx)th  in  yield  and  <piality.  By 
a  process  of  breed in;2:  and  careful  selection 
a  product  has  Ixjcn  evolved  which  not  only 
stands  every  test  of  suct'cssfully  withstand- 
ing climatic  severity,  but  also  shows  the 
presence  of  every  essential  food  quality. 


Xo  longer  is  this  development  in  the 
merely  experimental  stage.  The  new  breeds 
have  stood  the  tost  also  (yf  the  farm,  and 
the  result  will  doubtless  be  a  bettering  of 
Avlieat  harvcsfiuir,  not  only  near  the  section 
where  tlie  experiments  were  carrie<l  on,  but 
in  the  wheat  area  of  the  whole  world;  it 
will  also  result  in  the  addition  of  great 
wealth  to  the  fannin^^  districts.  Millions  of 
dollars  are  being  added  to  the  value  of 
single  sections  of  the  wheat  raising  (Country, 
and  a  practi(fal  denial  is  given  to  a  state- 
ment that  ere  long,  there  Avoiild  not  be 
enough  wheat  for  tlie  increased  population 
of  the  world. 

The  work  at  the  "Minnesota  station  began 
something  over  ten  years  ago.  The  puri)Ose 
was  not  onlv  to  secure  new  breeds  of  su- 
perior  wheat,  but  to  secure  enough  of  this 
superior  breed  to  enable  the  farmers  to 
profit  by  the  practical  use  of  it 

The  process  followed  necessitated  remov- 
ing the  pollen  from  tlie  flower  of  one  grade 
of  wheat  to  the  stigma  of  the  flower  of  an- 
other.    Two  breeds  of  good  character  are 
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selected  in  the  experiments,  one  for  the 
father,  the  other  for  the  mother  of  the  new 
breed.  About  four  o'clock  in  the  morning, 
when  the  florets  of  the  wheat  open,  the 
operation  is  perfonncd,  and  then  the  head 
of  the  wheat  is  enveloped  in  a  sack  of  tissue 
paper,  in  order  to  keep  out  insects.  It  may 
be  tliat  some  of  the  good  qualities  of  one 
wheat  are  mingled  with  the  bad  qualities 
of  another,  when  the  harvest  of  the  new 
breeds  is  garnered.  Painstaking  work,  how- 
ever, has  finallv  resulted  in  new  and  much 
stronger  varieties,  and  now  that  they  have 
been  secured,  tlu^y  will  go  on  reproducing 
themselves,  to  the  benefit  of  mankind. 

In  the  process  of  selection,  only  the 
hardiest  gi'ades  were  selected  for  new 
breeding".  The  best  start  in  life  is  accorded 
the  new  wheat,  and  only  the  Ix^st  of  the  new 
grades  are  kept.  Some  kinds  were  found  to 
be  too  lieavv  and  rank  in  irrowth,  thus  tend- 
ing  to  'iodging''  or  falling  during  periods 
of  rain  and  much  moisture.  Otliers  were 
found  to  be  especially  susceptible  to  wheat 
diseases.    Still  others  showed  a  deficiency  in 
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food  (puilily.  Tn  all,  over  500  new  grades 
were  thrown  out  in  the  enrly  t(\sts,  and  less 
than  a  dozen  were  retained  for  the  prac- 
tical farm  tests. 

Something  of  the  practical  results  of  the 
experini(?nts  may  1)0  learned  from  the  pro- 
lific (jualities  shown.  In  tests  where  the 
new  breeds  wen^  irrown  side  bv  side  with 
old  wheat,  tliore  was  an  increase  in  some 
cases  of  from  oAiAit  to  twelve  bushels  an 
acre.  The  new  wheat  that  has  hoon  best 
tested  so  far,  is  called  Minnesota  Xo.  103, 
and  shows  an  averaae  vield  of  42.7  bushels 
per  acre.  Of  eiirht  grades  tested  in  small 
experiments,  none  averaged  less  than  10.5 
busheh  per  acre,  while  the  average  of  six 
breeds  was  27  bushels,  and  the  average  of 
all  averages  showed  28.1  bushels. 


Tests  made  comparing  the  new  breeds 
with  Fife  wheat — one  of  the  old  standard 
wheats — showed  an  increase  of  four  and 
one-half  bushels,  and  an  increase  of  one  and 
one-half  bushels  an  acre  was  made  over  all 
Avheats  compared.  From  these  tests  it  is 
concluded  that  the  new  breeds  wdll  excel 
the  old  by  at  least  two  bushels,  although, 
when  it  is  considered  that  under  ordinary 
conditions  the  old  breeds  develop  only 
about  thirteen  to  fifteen  bushels  an  acre, 
this  seems  too  small.  And  vet,  wdien  it  is 
further  considered  that  in  the  Dakotas  and 
Minnesota  about  15,000,000  acres  are  an- 
nually under  cultivation  this  increase 
means  an  additional  yield  of  30,000,000 
bushels.  At  75  eents  a  bushel,  the  annual 
increase  in  wealth  to  the  farmers  of  three 
states  only  should  be  about  $22,500,000. 
When  all  these  things  are  considered,  it 
may  be  readily  seen  that  humanity  is  a 
great  gainer;  for,  not  only  is  the  greatest 
source  of  food  sup})ly  made  more  hardy, 
more  certain  and  more  safe,  but  the  wealth 
of  the  world  is  certain  shortly  to  be  greatly 
enhanced. 

If  this  proportion  of  increased  produc- 
tion be  a]>plied  to  the  entire  wheat-growing 
area  of  the  country,  the  results  to  agri- 
culturists would  be  of  almost  incalculable 
benefit. 

But  the  enhancement  of  the  prosperity 
of  the  fanner  through  this  multiplication 
of  the  profits  of  his  labor  is  not  the  only 
cause  for  couixratulation  over  the  success 
of  these  exjierimentis.  As  l)read  is  verily 
the  staff'  of  life,  and  eonstitntes  almost  the 
main  de])end(Mice  of  millions  of  lowly  fam- 
ilies, whos(»  lot  is  ever  ou  the  verge  of  want, 
whatever  tends  to  maintain  the  supply  of 
this  great  staple  up  to  the  utmost  possible 
demand,  at  rates  within  the  means  of  needy 
multitudes,  will  l)e  hailed  as  a  boon. 
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THE  TWENTIETH  CENTURY   DAILY   NEWSPAPER 

HOW  IT  IS  HADE  UP  AND  SENT  OUT. 


Among  the  forces  that  hiave  worked  for 
progress  in  civilization,  none  is  of  greater 
importance,  and  yet  is  more  miaunderstood, 
than  tlie  modem  newspaper.  In  point  of 
both  literarj'  and  medianical  perfection, 
the  Americiin  daily  paper  stands  supreme. 
Not  only  does  the  metropolitan  paper  of  the 
United  States  excel  ita  foreign  contempora- 
ries in  bodi  bulk  and  circulation,  but  it  is 
almost  entirely  free  from  the  blot  of  sub- 
sidy wliicb  smirches  so  many  papers  in 
Europe,  Being  untraimiieled  by  any  but 
self-imposed  cheeks  or  hindrances,  tlie 
American  daily  is  the  best  exponent  of  the 
I'l-eeilom  of  the  press,  and  in  its  fearless  at- 
titinle  in  all  matters,  serves  the  public  with 
a  unique  and  hnnest  loyalty. 

\Vhilo  every  oiiu  is  aci[uainted  to  a  great 
extent  with  the  salient  jioints  of  American 
jdiirnalism  as  cxempltficd  in  any  one  of  tlu3 
many  thousand  papers  constantly  read  In 
the  Anicriean  houst'Iiold,  there  is  an  asiiect 
to  the  progress  made  in  the  last  few  years 
which  to  the  average  mind  is  m'>st  marvel- 
ous. This  is  that  feature  of  the  work  which 
enables  a  journal  to  gsither  the  news  of  the 
whole  world,  and  to  deliver  it  in  printed 
form  within  a  few  hours  of  the  date  of  the 
matter  chronicled,  to  thousands  upon  tliou- 
sands  of  subscribers  in  their  homes,  many 
of  tliem  hundreds  of  miles  away.  To  the 
tinprofessional  niiitd,  llie  work  of  this  pub- 
lic servant  seems  lighted  by  a  halo  of  mys- 
tery. There  is.  in  truth,  much  about  the 
up-to-date  newspajx-r  jdant  to  mystify,  but 
let  us  here  unravel  the  mystery. 

For   convenience   a    business-liko   news- 


paper plant  is  divided  into  a  number  of  de- 
partments, usually  as  follows;  editorial, 
circulation,  advertising,  general  business, 
and  mechanical.  Each  of  these  divisions  is 
in  charge  of  a  superintendent,  whose  duty 
it  is  to  see  that  ihe  work  of  his  department 
goes  on  with  the  utmost  precision  and  ac- 
curacy. These  suiH.'rintcndeuts  in  turn 
confer  with  caeli  other  or  are  instructed  by 
a  general  manager,  as  to  that  ultimate  com- 
bination of  their  forces  which  produces  a 
]H?rfoet  new.«pa|x^r.  About  tiOO  people  con- 
stitute tlic  working  force  of  the  metropoli- 
tan daily,  i'l-oni  .itart  to  finish,  from  office 
boy  ti)  puhlislier,  ^pce'l  is  a  re([ui;iile.     This 
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from  the  moment  tie  gatliering  of  a 
day's  newfl  begins,  until  it  is  printed  by  the 
half  million  copies,  and  ia  speeding  on  its 
way,  by  fast  mail,  to  be  read  by  millions, 
but  from  six  to  twelve  bours  elapse.  Let  us 
note  till?  process  by  wbieli  news  is  picked  up 
and  made  of  commprcial  value. 

THE  VABIOOS  STATFS. 

At  tbe  bead  of  tlie  editorial  department 
stands  the  mannging  editor,  who  is  respon- 
sible for  bis  department  to  the  editor-in- 
chief  and  publisher,  and  to  him  are  respon- 
sible tbe  numerous  city,  associate  and  sub- 
editors, and  reporters.  In  general,  each  of 
Ae  staffs  of  a  paper  is  made  up  of  over 
twenty-five  men.  Those  whose  work  it  is  to 
IsBue  the  evening  editions  eomo  to  VTOrk  be- 
fore seven  o'clock  in  tbe  morning,  relieving 
men  olreaily  on  duty.  Until  the  last  regular 
evening  edition  is  printed  and  away,  these 
men  are  on  duty.  Overlapping  tbem  and 
coming  to  work  about  noon,  is  the  staff  of 
men  who  issue  tbe  following  morning's  edi- 
tion. AMiilft  following  upon  this  other  staff, 
eomcs  the  third  force  near  midnight,  work- 
ing until  relieved  by  the  next  day's  shift. 

Each  of  tbeae  staffs  is  divided  in  such  a 
manner  aa  moat  effeetually  to  "cover"  tbe 
news  of  the  world,  andto\vTite  and  prepare 
all  reading  matter,  aside  from  advertise- 
ments, that  appear  in  the  paper.  In  order 
to  do  this,  a  number  of  men  are  assigned  to 
take  care  of  all  the  news  in  certain  "depart- 
ments," sucb  aa  £nance,  music,  the  drama, 
railroads,  politics,  leading  editorials,  tbe 
funny  column,  etc.  Tbe  routine  news  of 
the  days  is  gathered  in  two  ways — that 
from  out  of  town  by  mail  or  telegraph  and 
from  special  news  bureaus  and  correspond- 
ents, and  the  city  news,  through  a  corps  of 
local  reporters.    The  former  work  is  under 


the  care  generally  of  the  telegraph  editor, 
and  tbe  latter,  under  the  city  editor. 

Telegraph  news,  while  not  always  as  in- 
teresting and  valuable  as  important  local 
news,  yet  playa  a  great  part  in  every  paper 
and  relatively  costs  as  much,  and  fre- 
quently more,  than  city  news.  The  tele- 
graph editor  is  assisted  by  several  experi- 
enced men  called  copy  readers.  Sinite  prac- 
tically all  the  matter  in  the  telegraph  de- 
partment comes  to  hand  in  written  fonn, 
the  duty  of  these  men  is  principally  that  of 
reading  it  to  see  that  tbe  matter  eonfomis  to 
tbe  general  policy  of  the  paper,  and  to  cor- 
rect any  superficial  errors.  These  men  also 
write  the  large  headings  for  the  telegraph 
news. 

While  the  work  of  editing  telegraph 
"copy"  in  a  newspaper  office  is  sometJiing 
of  an  easy  task,  the  gathering  of  this  news 
has  reached  such  a  stage  of  perfection  that 
it  may  be  truly  called  mar\'eIou8.  In  the 
main  most  papers  rely  upon  some  news  bu- 
reau for  their  out-of-town  sen'ice.  Lai^ 
papers,  however,  retain  correspondents  in 
many  cities  (frequently  employes  of  other 
papers),  who  gather  special  items  not  car- 
rietl  by  tbe  bureaus.  These  correspondents  ^ 
are  in  constant  touch  with  tbe  paper  by 
mail  and  telegraph,  and  aside  from  a  few 
representatives  in  very  important  cities,  are 
paid  according  to  tbe  amount  of  news  ; 
printed. 

THE    ASSOCIATED    PBESS. 

So  intricate  is  the  business  of  a  well 
equipped  news  bureau,  that  it  will  be  worth 
while  briefly  to  describe  the  most  important 
one  of  the  kind,  The  Associated  Press. 
This  association  is  a  corporation,  not  for 
profit,  and  consists  of  a  mutual  organiza- 
tion of  oyer    600  '  of  the  most  inflnentisl 
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papers  of  the  country.  Its  object  is  to 
gather  the  news  of  the  whole  world,  and  to 
sen'e  its  associated  members  therewith.  In 
everj'  large  city  in  the  world  this  organiza- 
tion is  represented  by  an  experienced  news- 
impoT  man,  whose  duty  it  is  to  gather  news 
worthy  of  national  notice  in  the  United 
States.  Leased  telegraph  wire  is  spread 
across  the  country  in  every  direction,  con- 
necting tlie  principal  offices  of  this  organi- 
zation. Special  service  is  secured  from  the 
worhl's  greatest  cables.  In  times  of  storm, 
Avli*on  wires  are  damaged,  the  first  ones  re- 
paired are  put  in  the  service  of  this  com- 
I)any.  Every  effort  is  made  to  circumvent 
time.  The  service  of  foreign  news  bureaus 
is  secured  to  amplify  the  work  of  special 
correspondence.  Thus  if  a  queen  dies  at 
Windsor,  a  king  is  crowned  at  T/ondon,  a 
new  dictator  assumes  power  in  one  of  the 
Latin-American  states,  or  a  trilxi  of  Afri- 
can savages  swoops  doAvn  upon  a  band  of 
explorers,  the  news  is  flashed  almost  instant- 
Iv  to  every  news^paper  in  the  association  and 
shortly  after  appears  in  printed  fonu  for 
the  edification  of  newspaper  subscril)ers. 
In  smaller  cities  this  ncAv^s  is  taken  directly 
from  the  telegraph  instrument  by  an  exi)ert 
operator,  or  is  served  to  the  newspaper  as 
messages  from  one  of  the  telegraj)!!  com- 
panies. In  the  largo  cities,  where  a  number 
of  papers  are  served,  the  association  em- 
ploys a  staff  large  enough  to  sui>ply  each 
l)aper  with  tyi)e-written  manuscript.  This 
is  usually  sent  by  pneumatic  tulx^s  which 
run  underground  long  <listances,  and  con- 
nect the  several  newspaper  offices. 

LOCAL  NEWS  AND  THE  BEFOBrTEBS. 

The  gathering  of  local  news  devolves 
upon  the  city  editor  and  his  corps  of  re- 
porters.    By  a  simple  method  of  keeping 


clippings  of  all  notices  of  important  events, 
to  develop,  and  by  carefully  tracing  down 
every  cleAV  that  may  lead  to  news,  the  gath- 
ering of  actual  happenings  of  importance 
in  the  way  of  news  is  reduced  almost  to 
clockwork  precision.  Every  man  connected 
Avith  a  newspaper  is  always  on  the  alert  for 
news.  The  re^wrters  are  assigned  regu- 
larly to  certain  districts  to  gather  whatever 
turns  up  in  them.  Police  reporters  are  de- 
tailed to  watch  all  accidents,  crimes,  fires, 
etc.,  that  are  reported  at  police  stations. 
The  society  department  keeps  close  touch 
with  events  of  social  importance.  As  in  the 
telegraph  news  dej)artment,  there  is  also  a 
city  ncAVS  bureau  in  every  large  city.  This 
bureau  has  a  large  cori)s  of  men  covering 
nmtine  work,  such  as  courts,  police  sta- 
tions, city,  countv  and  state  offices,  etc. 
Thus  it  is  that  all  papers  print,  practically, 
all  the  news  worth  printing.  Of  course,  a 
certain  pai>er,  through  the  large  acquaint- 
ance of  its  best  men,  mav  now  and  then 
secure  exclusive  news,  called  a  "scoop,"  but 
in  the  long  run,  one  paper  prints  as  many, 
exclusive  items  as  another. 

ESSENTIAL   QUALITIES  IN  THE  NEWS- 

FAPEK    MAN. 

Of  the  newspaper  man,  himself,  it  may 
be  said  that  he  is  essentially  a  worker.  All 
sorts  of  ideas  and  things  are  material  for 
him  to  Avork  upon.  His  occupation  is  to 
him  the  lireath  of  life. 

Al.K)ve  all,  to  succeed,  this  man  must  use 
his  every  oi)portunity  to  the  lK?st  advantage. 
To  the  pers(m  who  knows  nothing  of  his 
lalM>rs,  he  appear?  simply  as  the  genial 
critic,  editor  or  reporter,  with  something  of 
a  halo  alx)ut  him,  denoting  that  he  lives  a 
life  free  from  care  and  always  to  Ik?  envied. 
While  there  are  phases  of  this  sort  in  the 
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lil'e  of  the  newspaper  "n-riter,  they  are  ex- 
oejitioiia],  and  Uie  true  basis  upon  whicli 
Huch  men  build  their  success  is  streuuous 
exertion.  From  beginning  to  end  of  his 
work  day,  he  must  be  couatantly  on  the 
alert  for  information  that  may  develop  into 
a  "story"  for  his  ■"ahcet."  True,  nowadays, 
the  management  of  a  great  newspaper  is  so 
mctboilical  that  a  great  deal  of  the  work  of 
the  reporter  or  editor  is  laid  out  for  him 
by  men  in  higher  authority.  Yet,  every 
moment  there  is  some  call  ujMjn  even  tlie 
youngest  of  the  craft  to  exercise  judg- 
ment and  caution  ajid  a  discriminaiion  Uiat 
is  not  often  necessary  in  other  callings. 

To  the  jKJWcrs  that  be  in  the  realms  of' 
news,  there  is  no  such  word  as  faiL  If  a 
rival  journal  has  a  picco  of  news  exclu- 
aively,  soiue  one  is  responsible  for  its  ab- 
sence from  your  paper.  It  does  not  matter 
liow  many  exclusive  "stories"  a  man  may 
deliver,  how  many  "booojjs"  he  may  secure 
for  his  paper,  if  he  is  beaten,  they  coimt  for 
naught.  If  he  cannot  do  as  well  always  as 
men  on  rival  papers,  he  will  lose  hia  posi- 
tion. 

And,  further,  the  efficient  newspaper 
worker  must  have  perception  and  adajita- 
Wlity  to  handle  a  piece  of  news  when  lie 
hears  it.  The  well-equipped  man  is  he  who 
ean  write  intelligently  of  a  technical  legal 
case  as  readily  as  of  a  midnight  fire,  of 
things  financial  with  as  much  facility  as 
of  social  matter.  He  must  In?  able  to  grasp 
instantly  the  essential  details  of  any  oecnr- 
rence  tltot  may  he  of  value  as  news.  Such 
a  man  has  a  smattering  of  legal  knowledge, 
of  the  fine  arts,  of  medicine,  to  say  nothing 
of  tlie  intricate  mazes  of  politics  and  politi- 
cal johheni-,  of  the  wickednesa  of  the  under 
world  and  a  hundred  and  one  other  phases 
o£  human  action. 


befobthtq  a  pibe. 


The  actual  course  of  a  news  story  from 
the  moment  of  the  happening  to  the  time  it 
appears  in  print  is  something  of  a  dra- 
matic affair.  If  it  is  a  big  firo,  when  the 
fire  alarm  soimiLs  on  the  special  bell  in  the 
newspaper  ottice,  the  citj'  editor  hicates  the 
contlagration  and  dispatches  from  one  to 
ten  men,  including  artists  and  photog- 
raphers, to  the  scene.  Generally  tliese  work 
under  the  direction  of  one  man.  Every 
detail  i)oaaible  is  secured.  The  "ofHee"  is 
informed  every  few  moments  by  telephone 
how  the  tiro  is  progressing,  and  whether 
peo]de  are  being  burned  or  saved,  etc.  li 
the  hour  is  late  and  oeeasiona  extreme  haste, 
one  man  will  telephone  a  connected  story 
of  the  event  to  his  ofBce,  and  there  it  is 
amplified  by  an  inside  man.  Pictures  are 
taken  and  hurried  back  t»  headquarters  for 
engraving. 

"SCOOP"  ON  A  SUICIDE. 
If  the  story,  instead  of  being  common  to 
other  papers,  is  to  appear  exclusively  in  ona 
paper,  great  secrecy  is  maintained.  For 
instance,  the  wTiler  overhears  in  a  popular 
Chicago  cafe,  shortly  after  midnight,  a  con- 
versation between  two  army  olHcers  about 
the  suicide  of  a  well-known  military  man 
at  a  fashionable  hotel,  on  the  eve  of  hia 
wedding.  Such  news  is  "hot,"  and  if  true, 
would  possibly  be  excluai\'e.  Every  effort 
is  made  to  obtain  the  facts  without  arousing 
suspicion,  and  the  next  morning  rival  news- 
papers are  filled  with  envy  over  a  great 
"scoop." 

THE   CITY   EDITOR. 

After  the  "co]iy"  of  a  new^jiapcr  "story" 
has  been  prepared  bv  the  reporter  it  gen- 
erally passes  through  the  hands  of  the  city 
editor  or  one  of  his  princii>al  assistants, 
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who  judges  of  its  news  value  in  order  to 
decide  bow  important  a  ^josition  it  shall 
hold  in  the  printed  paper. 

THE  COPY  •RP.A-n-R-R  AND  FBOOFREADER. 

From  him  it  is  turned  over  to  the  copy 
readers,  whose  dutv  it  is  to  correct  all  errors 
duo  to  luistc — for  haste  is  the  one  great 
requisite  in  newspaper  work.  They  also 
write  the  large*  headings  and  intei'sperse 
suWieadings  throughout  the  article,  i'roni 
the  copy  readers'  desk  tlie  story  travels  to 
the  typesetter,  IIkmico  to  the  i)roof reader 
and  hack,  in  the  shape  of  printed  proof, 
to  the  editors  and  copy  readers,  who  Avatch 
for  errors  which  the  proofreader  may  have 
overlooked.  The  course  of  the  passage  of 
the  story  through  other  i)rocesses  will  he 
found  farther  on,  in  the  description  of  the 
other  departments  of  the  newspaper  plant. 

THE    COMPOSING   BOOM. 

The  composing  room  is  the  place  where 
the  typesetter,  busy  amid  the  hum  of  intri- 
cate macliinery,  puts  into  print  the  articles 
prepared  by  the  advertising  and  editorial 
departments.  The  work  done  in  setting  the 
big  display  advertisements,  which  bring 
wealth  to  a  newspaper,  is  done  in  nnich  the 
same  manner  that  ty])esetting  was  done 
years  ago- — by  hand.  I'his  also  is  the  case 
with  most  of  the  big  headings  of  news 
articles.  The  setting  of  small  advertise- 
ments and  of  the  body  of  the  paper  is  done, 
however,  bv  machinery. 

THE   LINOTYPE, 

The  linotype  machine  Avhich,  as  its  name 
indicates,  sets  a  line  of  type  by  machinery 
is  one  of  the  greatest  inventions  of  the  age. 
Its  basic  features  were  developed  by  Mer- 
genthaler.  This  machine  does  the  work  of 
many  men,  and  with  such  speed  and  accu- 


racy that  it  is  worthy  of  special  notice.  It 
has  the  ap[)earance  of  a  gigantic  typewriter, 
and  has  for  its  main  principle  the  auto- 
matic dropping  of  tiny  brass  molds  for 
certain  letters  and  figures,  when  certain 
keys  are  depressed.  These  molds  are  called 
matrices,  and  when  a  lino  of  them  has  Ixien 
set,  they  are  flooded  by  a  combination  of 
molten  lead  and  zinc,  thus  fonning  a  line 
of  type. 

The  linotype  operator  sits  before  his  key- 
lx)ard  with  his  ^*coj)y''   in  front    of    him. 
With  deft  fingers  he  gently  depresses  the 
keys  until  he  bears  the  warning  of  a  Ixdl, 
which  tells  him  a  line  of  matrices  has  been 
set.     Then  he  j)resses  on  a  lever  at  his  side, 
the  line  is  cast  in  metal,  and  a  great  arm 
renches  down,  picks  up  the  line  of  matrices 
and  j)laces  them  at  tlu^  top  of  the  machine 
for  distribution.     And  here  comes  in  one 
of  the  most  delicate  functions  of  the  ma- 
chine.    Each  matrix  or  mold,  Iw'sides  bear- 
ing the  imprint  of  a  certain  character,  is 
grooved  much  in  the  same  manner  as  is  a 
Yale  k(w.     Each  of  these  grooves  and  their 
combination    signifies    the    character    the 
matrix  rej)resc»nts.     At  the  top  of  the  ma- 
chine is  a  distributing  bar,  which  resembles 
a   constantly    revolvinc:  scn^w.      After  the 
line  of  type  has  been  molded  and  the  arm 
has  delivered  the  line  of  matrices  at  the 
top  of  the  machine,  this  distributing  bar 
seizes  th(»m.     They    travel    along    on    the 
screw    until    the    grooves    of    the    various 
matrices  find  their  mates  at  little  openings 
above  the  magazines  Avhich  hold  the  mat- 
rices Ix^fore  use.     Thus  as  each  matrix  is 
sifted  from  its  mates    by    means    of    the 
grooves,  it  linds  its  way  into  the  magazine 
for  that  letter,  and  is  once  more  in  readi- 
ness to  Ix^  released  ui)on  the  pressure  of  its 
particular  key. 
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After  an  article  or  advertisement  has 
been  set  up  in  type,  it  is  hurried  over  to 
the  "form"  or  "make-up"  table,  where  it 
is  assigned  it^  particular  place  in  the  page 
of  type,  is  locked  up  in  .a  great  chase,  and 
is  sent  to  be  stereotyped  preparatory  to  go- 
ing on  the  press. 

STEBEOTYPING. 

Tlie  stereotype  department  is  the  out- 
come of  the  necessity  for  rapid  printing  on 
cylinder  presses.  When  the  old-style  hand 
or  flat  presses  arc  used,  type  is  frequently 
used  just  as  it  is  set  Where  newspaj)ers, 
however,  are  turned  out  bv  the  Imlf  million 
copies  daily,  another  method  is  necessary. 
As  soon  as  the  form  of  a  page  of  tyi)c  is 
delivered  to  the  stcreotyjx3  department,  it 
is  the  duty  of  the  workers  there  to  cast  a 
duplicate  of  it  in  type  metal,  but  in  the 
shape  of  a  half  cylinder.  This  shape  is 
needed  in  order  to  fit  on  the  cylinder  rollers 
of  the  steam  printing  presses. 

The  method  of  making  this  phite  neces- 
sitates first  the  making  of  a  mold  which 
can  be  bent.  This  is  done  by  taking  an 
impression  of  the  fonn  in  soinethiiig  tluit 
resembles  papier  mache.  Thin  layers  of 
prepared  tissue  paper,  with  a  sj)rinkling  of 
a  flourj'  preparation  between  them,  are 
placed  on  the  page  of  tyix?.  Then  the  whole 
form  is  run  through  heavy  steam  rollers. 
This  presses  the  i)aper  well  down  into  all 
the  indentations  of  the  type  or  illustrations 
in  the  page.  Tn  turn,  this  is  run  into  a 
steam  chest,  where,  in  a  very  short  time, 
the  preparation  is  baked  stiff.  When  the 
mold  is  removed,  it  resembles  heavy  paste- 
board, and  is  the  exact  facsimile  of  the 
page  of  type.  This  matrix  can  Ixi  lK»nt 
readily  and  placed  within  a  cylindrical 
chamber,  when  it  is  at  once  flooded  with 


type  metal.  Almost  before  the  metal  is 
cool  enough  to  have  congealed,  the  stereo- 
tyi)er8  have  opened  the  molding  chamber 
and  have  placed  the  semi-oylinder  or  plate 
upon  an  apparatus  where  all  the  imperfec- 
tions may  be  chiseled  out  and  the  rough 
edges  planed  off.  This  work  is  so  rapid 
that  in  a  well-ordered  department  the  plates 
are  delivered  hot  to  the  press  room.  Dif- 
ferent plants  use  somewhat  different  meth- 
ods, some  sending  the  plates  by  elevators 
down  to  the  press  room,  and  some  of  them 
being  located  in  the  basement  of  the  build- 
ing, adjoining  the  press  room,  receive  the 
tyjM)  fonns  from  the  composing  room,  and 

send  them  back  bv  elevator. 

«■ 

THE  PRESS  BOOM. 

Everything  so  far  in  the  i)assage  of  the 
ncws[)ai)er  storj-  from  reporter  to  pressman 
has  worked  on  rush  orders  and  on  schedule 
time.  This  is  necessitated  because  the 
presses  must  1)0  started  at  just  the  same 
moHKMit  every  day.  Great  newspapers  have 
sul)S(?ri|)tion  lists  containing  names  of  read- 
ers hundreds  of  miles  from  the  city  of 
j)rinting.  The  papers  to  these  readers  must 
\h}  sent  over  certain  routes  by  fast  mail 
trains,  and  to  miss  a  train  means  tliat  a 
rival  newsj)aper  Avill  Ix)  read  in  many  a 
town  the  next  day,  to  the  exclusion  of  its 
competitor.  Thus  in  the  editorial  room  an 
hour  is  set,  a  "dead  line,"  so  to  speak,  after 
which  nothing  can  be  written  which  will 
appear  in  regular  editions  of  the  paper.  So 
is  it  Avith  the  composing  room.  Certain 
pages  must  "go  down"  to  the  stereotype 
room  at  certain  specified  times.  The  whole 
process  from  writer  to  press  in  rush  times 
is  frecjuently  less  than  half  an  hour,  but 
this  is  not  the  constant  speed  of  the 
plant. 
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THE  PBJISSES. 

Now,  when  tlie  stereotyped  plates  are  re- 
ceived at  the  press  room  the  bustle  begins 
in  the  great  department  of  steam,  machin- 
ery and  noise.  With  almost  lightning-like 
rapidity,  the  plates  are  clamped  two  on  a 
cylinder  of  a  press.  The  size  of  the  paper 
to  be  printed  regulates  the  speed  of  the 
press,  as  Avell  as  the  number  of  cylinders 
to  be  used.  Thus  a  great  20  or  2-i-page 
paper,  coming  fr(.»m  one  i)ress,  means  a 
dozen  cylinders  whirl injs:. 

Before  the  cylinders  have  been  clanijKMl 
into  place,  onlers  have  l)een  issued  as  to  the 
size  of  the  jiajn'r.  Great  rolls  of  paper,  on 
spindles  like  gigantic  spools,  hnve  been 
rolled  into  place  on  traveling  cranes,  and 
grouped  about  the  presses,  ready  for  imme- 
diate use.  Some  of  them  are  alrcadv  in 
place  in  the  presses,  like  several  s|X)ols  of 
thread  in  a  sewing  machine.  When  the 
plates  are  all  in  order  a  signal  is  given, 
every  man  gets  out  of  the  way  of  the  dan- 
ger of  cru-^hed  arms  or  legs  in  the  immense 
rollers,  an<l  the  steam  is  turned  on  bv  a 
great  lever. 

FEEDING  PAPER  FROM  GREAT  ROLLS. 

The  paper  is  fed  from  the  rolls  on  the 
spindles  down  between  the  revolving  cylin- 
ders and  smooth  steel  rolls.  This  causes 
the  impression,  and  prints  the  newspaj>er. 
In  guiding  the  paper  through  the  rolls  cloth 
tapes  are  necessary  to  ])revent  the  paj)er 
from  slipping.  After  the  paper  is  printed 
it  passes  over  certain  knives,  paste  biiishes 
and  folders,  which  sever  the  paper  from 
the  continuous  roll,  paste  the  leaves  in 
position,  when  this  is  necessary,  and  fold 
the  pa])er  ready  for  the  street.  All  this 
is  done  so  rn])idly  that  it  can  1x3  counted 
only  by  machinery.     Papers  with  only  a 


few  pages  can  be  run  out,  ready  for  de- 
livery, at  the  astounding  rate  of  48,000  an 
hour.  An  order  was  recently  placed  with 
K.  Hoe  &  Co.  for  seven  double  octuple 
presses,  equal  to  28  quadruple  machines,  or 
112  ordinary  single-roll  presses.  These 
will  print  on  eight  rolls  of  paper  the  Avidth 
of  four  new\spaper  pages,  and  when  running 
to  the  full  capacity  the  output  from  each 
will  be  equivalent  to  200,000  eight-page 
sheets  per  hour.  Eighteen  hundred  feet  of 
printed  webs  of  ])af)er  wmH  pass  through  one 
of  these  machines  everv  minute.  The  16- 
jilate  cylinders  each  carry  eight  stereotyped 
])lates,  and  04  pages  can  be  printed  at  will, 
in  black  or  in  colors. 

FROM  THE  PRESS  ROOM  TO  THE 

READER. 

From  the  j)ress  room  to  the  reader  is 
comparatively  as  rapid  as  the  other  opera- 
tions of  the  plant.  liundles,  of  several  hun- 
dred at  a  time,  are  seized  from  the  presses 
and  hurried  bv  automatic  devices — little 
traveling  elevators  and  ears — to  the  deliv- 
ery room.  Here  crowds  of  newsboys  and 
delivery  men  are  eager  to  speed  them  on 
their  way.  Those  papers  that  are  to  Ix^ 
read  in  the  city  of  publication  are  hurried 
by  fast  wagons,  elevated  trains  and  street 
cars  to  everv  section,  business  or  residen- 
tial,  of  the  great  metropolis.  On  the  morn- 
ing newspaper  this  is  done  while  the  greater 
portion  of  the  town  still  sleeps.  The  papers 
that  are  to  be  sent  to  suburban  villages  and 
distant  towns  take  another  course.  The 
circulation  department  has  already  had  pre- 
l)ared  lists  of  all  readers  and  dealers  who 
get  the  paper.  These  lists  indicate  the 
post  office  address  of  sul>scrilK'rs,  number 
of  ])a[x^rs  sul)scril)ed  for  and  date  of  expi- 
ration of  subscription.     Long  before  the 
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paper  is  printed,  expert  '^mailers"  have 
deftly  pasted  the  little  yellow  slips  from 
these  lists  on  the  wrappers  in  which  thfe 
papers  are  to  be  mailed.  This  operation  is 
done  by  means  of  a  little  machine  called 
the  "mailer,"  which  can  be  used  by  one 
hand  and  made  to  paste  the  slips  very 
quickly.  When  tlie  pai)ers  are  received 
from  the  press  room,  the  Avorkmen  in  the 
mailing  room  seize  bundles  of  thom,  count 
them  out  accurately  and  swiftly,  wra]> 
them,  bimdle  them  into  United  States  mail 
baffs,  and  hurrv  them  off  in  wai!:ons  to  catch 
the  fast  mail  trains. 

MAKING   THE   ILLUSTRATIONS. 

One  of  the  groat  adjuncts  to  the  latter- 
day  journnl  is  its  illustrative  featnres.  A 
paper  that  does  not  ])rinr  pictures,  and 
many  of  them,  is  playing,  as  fi  rule,  a  losinii: 
game.  This  necessitates  a  photographic  art 
and  an  engraving  department.  When  an 
artist  or  photographer  returns  from  an 
assignment  to  secure  a  certain  f)icture  for 
the  columns  of  the  ])a])er,  groat  speed  is 
generally  required.  If  it  is  a  skc^tch,  the 
artist  has  Ix^on  working  out  his  idea  on  the 
Avav  to  the  offioe,  in  his  cab  or  in  the  street 
ear.  Tn  his  studio,  he  rapidly  makes  the 
drawing  of  fire,  wreck  or  person.  Fine 
white  Bristol  board  is  used,  and  India  ink 
leaves  the  lines  black,  for  the  engraver. 
The  photographer,  in  case  a  photograph  is 
to  be  used,  has  hurriedly  developed  his 
plate,  and  from  it  has  had  a  picture  printed 
on  sensitized  paper.  Porha|)s  th(»  artist 
must  retouch  thib  picture  or  redraw  its 
fainter  lines  in  ink.  This  is  hurriedlv  done 
and  the  results  are  taken  to  the  engraver. 
Here  either  of  two  methods  mav  l)e  used. 
One  IS  the  half-tone  process,  which  is  used 
principally  for  photographs  of  persons,  and 


the  other  is  the  zinc-line  etching  for  black 
and  white  drawings,  sketched  by  artistSw 

In  tlie  latter  method  a  "wet-plate"  pho- 
tograph is  made  of  the  artist's  work,  pos- 
sibly of  several  sketches  at  once.  This  wetr 
plate  photograph  is  much  like  the  ordinary 
dry  plate  negative  of  the  snap-shot  photo- 
graph camera,  excepting  tliat  tlie  gelatine 
with  which  the  glass  is  coated  is  yet  wet 
when  the  f)icture  is  exposed.  This  gelatine 
is  devel(»jx»d  by  ordinary  photographic 
methods.  Then  the  gelatine  of  several  pic- 
tures is  roniovod  from  the  first  glass  used 
and  ])asted  on  heavy  plate  glass,  a  number 
of  j)ictures  in  a  group.  After  these  have 
been  dried  hard  by  heat  from  a  gas  stove, 
this  plate  of  ])icturos  is  enclosed  in  a  frame 
with  a  sheet  of  zinc,  sensitized  after  the 
manner  of  photogTa])hic  ])ap(T.  The  plate 
is  now  oxposo<l  to  the  glare  of  an  arc  light. 
Th(^  sonsitizod  zinc  rocoivos  the  impression 
from  the  light  an<l  negative,  and  after  it 
has  boon  (lovolo])0(l  and  oaten  down  by 
acids,  and  bv  maohinorv  which  rcmts  out 
ini])('rfoct.ions,  wo  have  engravings  of  the 
piotuivs  first  drawn  or  ]>hotographed,  now 
ready  for  mounting  on  metal  bases  for  the 
printed  j)ag(\  Tn  half-tone  work,  the 
j)rocoss  is  similar,  but  when  the  photo- 
gra])hs  or  artist's  drawings  are  l)eing  pho- 
tograi)hed,  fine  screens  intervene  between 
the  plate  and  the  juctures,  in  order  to  give 
the  mellowed  slmdings  of  the  finer  engrav- 
ings. 

.  Besides  the  departments  already  de- 
scriJKxl  there  are  the  distinctively  business 
ofiices,  without  which  no  paper  can  thrive. 
The  circulation  department  canvasses, 
schemes  and  plots  to  secure  a  large  num- 
l)er  of  readers  for  the  paper.  All  sorts  of 
devices  are  made  use  of.  Prizes  are  of- 
fered, books  and  pictures  are  given  away, 
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and  great  quantities  of  advertising  matter 
are  aent  out  by  hand  and  by  mail.  Men 
are  paid  fabulous  salaries  for  ideas  to 
swell  the  circulation  lists, 

TWE  ADVES,TISLTHa   DEPABTUENT   I'iLK 
ONLY    SOintCE    OF   FBOrXI. 

Of  equal  importance  is  the  advertisin{» 
dopartineiit,  wliich  secures  the  largo  mid 
small  a^lvertisemeuts  tliat  are  printed  in  all 
great  pajjera,  and  from  which  the  puhli^i- 
crs  obtain  tlieir  profits,  or,  at  least,  the 
means  to  ojierate  the  nowspapcr;  fur,  lie 
it  known,  few  newspapers  make  great 
profits.  In  fact,  maiy  are  run  at  a  k>s,i, 
to  support-  [Militical  parties,  or  to  give  power 
to  some  great  capitalist,  or,  possihlv,  even 
as  playthings  for  rich  people.  The  adver- 
tising department  maintains  a  corps  of 
solicitors  and  clerks  to  gain  business  for  the 
paper.  Argument  is  constantly  \i5cd  as  to 
the  great  circulation  of  this  particular  jour- 
nal. Want  advertisements,  snch  as  "ser- 
vants" wanted,  or  other  similar  business 
or  donicfitie  wants,  have  becimie  such  a 
gTiiat  feature  in  the  advcrlisina  department 
of  the  pai)cr  that,  in  large  cities,  branch 


telephone  offices  are  established  all  over 
town  to  facilitate  their  collection  and 
transmission  to  headquarters.  The  adver- 
tisements of  the  great  department  stores 
frequently  serve  as  the  support  of  a  news- 
paper. Big  stores  frequently  use  $25,000 
worth  of  advertising  in  a  single  paper  in  a 
year. 

The  expenses  of  running  a  newspaper 
plant  are  very  great.  It  should  be  known 
that  hardly  anj-  large  paper  ever  makes  any 
money  from  its  snl>scription  list.  The 
jiapcr  on  which  llic  journal  is  printed  near- 
ly always  costs  more  than  the  printed 
jiiipcrs  bring  in  return.  It  is  the  advertis- 
ing wliich  counts,  aii<l  the  circulation  list 
Cdunts  in  turn  only  as  it  can  give  greater 
jiublicity  to  the  advertising  and  thus  ser\'e 
a.i  the  means  of  securing  much  advertising 
matter  and  high  advertising  rates.  It  is 
figured,  generally,  that  if  a  plant  can  de- 
liver its  publication  without  losing  money 
on  its  selling- price,  it  is  in  excellent  con- 
dition. This,  of  course,  is  seldom  the  case 
with  great  Sunday  pajMrs,  with  their  !iO 
and  f.O  paffcs  of  expensively- writ  ten  and 
illustrated  articles. 


trOVR   O'CLOCK  A.    M.— NJiWHnOYS    WAITl.VG    FOU    THE    DAILY    PAI'miei, 
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THE  "SOO'S"  GREAT  POWER  CANAL 


The  largest  power  canul  in  the  world  is 
at  Sault  Ste.  Marie,  Michigan,  and  is  used 
for  the  operation  of  gigantic  iron  indus- 
tries. It  provides  for  the  reduction  of  20,- 
000,000  tons  of  iron  ore  at  the  very  door 
of  tlie  mines. 

In  the  water  power  development  at  the 
"Soo"  is  realized  the  utilization  of  the  nat- 
ural force  inherent  in  the  waters  of  Lake 
Superior.  There  tliey  flow  out  over  a  sand- 
stone ledge  al)out  a  half  mile  long,  half  a 
mile  wide,  with  a  fall  of  20  f(;et. 

LAKE    SUPi^LIOIt    GIVES    THE    <'S00" 
CANAL  200,000  HOBSE  POWER. 

Lake  Superior  covers  an  area  of  about 
30,000  square  miles  and  is  fed  from  a 
water-shed  many  times  greater,  the  Sault 
Eapids  being  its  only  outlet.  The  quantity 
of  the  water  discharged  fluctuates,  with  the 
varying  conditions  of  i)recipitation  and 
evaporation,  from  about  3,(500,000  to  7,- 
000,000  cubic  feet  per  minute,  which,  rush- 
ing over  the  Sault  Iiai)ids,  represents  an 
equivalent  of  from  130,000  to  200,000 
horse  power. 

Just  soutli  of  the  western  entrance  to  the 
United  States  Sliip  Canal  lies  the  intake 
to  the  power  canal,  about  950  feet  wide. 
The  total  distance  of  the  constructed  water- 
way is  about  13,000  feet,  tlie  width  from 
the  expanded  intake  entrance  gradually  les- 
sening to  200  feet,  excavated  to  such  a, 
level  that,  when  the  full  maximum  power 
of  the  works  is  being  used,  water  will  flow 
at  a  uniform  depth  of  25  feet. 

COKSTBXrcnON  OF  THE  CAKAL. 

The  entire  construction  of  the  canal  has 
been  carried  on  with  a  view  to  the  greatest 
efficiency  in  delivering  tlie  energy  of  the 
neater^  and  it  is  everlasting  in  durability. 


Throughout  the  intake  the  sides  of  the 
canal  are  I'etained  by  timber  cribs  securely 
placed  and  framed,  rendering  the  sides  of 
the  waterway  smooth  and  permanent.  The 
timber  construction  is  continued  to  a  point 
just  below  the  water,  and  covered  with 
masonry  construction.  The  canal  sides 
tlirough  the  rock  formation  are  channeled 
out  vertically,  its  walls  and  bed  being 
smooth.  All  defects  in  stratification  are 
remedied  by  masonry  construction,  of 
which  the  embankmenti?  also  consist. 

The  flow  area  of  the  canal  differs  with 
its  different  sections.  The  water  will  flow 
25  feet  deep  tlirougli  the  entire  canal,  and 
will  attain  a  velocity  of  four  and  a  half 
miles  an  hour.  This  will  deliver,  approxi- 
mately, 30,000  cubic  feet  of  water  every 
second  to  the  turbines. 

The  conduit  terminates  at  the  power 
house,  which  j)erfornis  the  function  of  a 
dam,  in  wluch  water  wheels  are  so  placed 
that  the  only  escape  for  tlie  water  to  the 
lower  level  is  through  them. 

The  eciuipment  consists  of  hydraulic  and 
electric  apparatus.  Each  hydraulic  unit  is 
composed  of  four  new  33-inch  American 
turbines,  arranged  in  two  parts  on  one 
sliaft.  Each  pair  is  housed  in  one  case  and 
discharges  into  one  draught  tube.  The  in- 
stallation is  of  the  horizontal,  tandem  type, 
the  shaft  and  operating  rigging  penetrating 
the  steel-plate  bulkhead  and  coming  out  on 
the  dynamo  floor  side.  Each  hydraulic 
imit,  under  normal  conditions,  equals  568 
horse-power. 

Involved  in  the  construction  of  this  canal 
were  1,250,000  cubic  yards  of  rock  and 
3,000,000  cubic  yards  \of  sand  excavated 
and  dredged.  This  material  was  all  utilized 
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in  reclniining  land  umlcr  water,  whicli  is 
tlie  pruperty  of  the  ojxiratiiig  company. 
Tlie  material  used  consisted  of  3,500,000 
lineal  feet  of  piles,  170,000  tons  of  con- 
crete and  niouolitliic  blocks,  90,000  cnbic 
yards  of  sandstone  masonry,  32,000  square 
yards  of  dry  sandstone  pavement,  200,000 
barrels  of  cement,  used  in  all  masonry,  and 
24,000  sqiniro  feet  of  iron  roofing. 


Two   hundred    ;ind    sixty    ai'res    of 
ivero  reclaimed  ilnring  Ihe  constrnetiou 


ing  filled  in  with  tlic  excavated  material; 

2,800  lineal  feet  of  navigation  docks  were 
built;  22  miles  of  rails  were  laid  and  oper- 
ated. The  excavation  M'as  carried  on  with 
an  equipment  of  eight  steam  shovels,  24 
locomotives  and  350  four-yard  dump-cars, 
all  work  being  carried  on  night  and  day, 
excepting  Sundays. 

The  approximate  cost  of  the  entire  right 
of  way,  canal,  power-house,  equipment, 
docks  and  apjiurtenant  works,  develojiing 
r>7,0n0  horse  power,  is  about  $4,000,- 
000. 


THE  WORLD'S  STUPENDOUS  GRANARY 


Fifteen   million  barrels  of   llmir   is   llif;      day.     lint  the  methods  of  flour  making  hi  ve 


annual  outpul  of  ihe  wm'ld's  givalcsl  i;i-an- 
ary,  at  Jliniieiijmlis.  Kor  sotnc  time  tliis 
fjity  of  Ihe  Xi.nhwcst  has  U-vn  ret^.-guiKcd 
afl  the  largest  priniary  whciil  miirkci  of  tin-.  n()VL,>cs, 
world,  and  also  llio  greatest  milling  (.-cnlfr, 
Thou-ands  of  persons  make  annual  trijis 
to  ilinneiipolis  to  sec  llic  great  mills,  ami 
observe  the  |inK-css  by  whi'^h  si-vi-ral  tniiii- 
loads  of  wheal  are  lurned  info  llour  in  one 


the  pasi 
ex]ii'rts 


the  ni; 


SO  many  radical  changes  witiilii 

V  ye;irs  ihiit  men  who  were  on;* 

the    business    would    now    Ik 


liber  of  flnuring  mills  in  Minne- 
■lo  greiilor  llian  it  was  20  years 
liv'  present  annual  output  of  15,- 
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000,000  barrels  exceeds  tliat  of  20  years 
ago  by  more  than  C50  per  cent,  and  this  in 
the  face  of  the  fact  that  some  oif  the  larger 
plants  manufacture,  in  addition  to  their 
flour  product,  immense  quantities  of  the 
different  kinds  of  breakfast  cereals  now  so 


XiABOEST  FLOini  UILL  IV  TUK  WOBLD. 

Ab  an  illustration,  the  Pillabury  mill  was 
constructed  in  1880  with  a  daily  capacity 
of  5,000  barrels,  but  it  has  been  improved 
until  its  capacity  is  now  14,000  barrels, 
This  is  the  largest  flour  mill  in  the  world. 


A  MAMMOTH 


commonly  used.  The  {»iiin  in  capacity  is 
due  to  the  fact  tlisit  iin>st  of  the  mills  have 
been  eularji^d  from  time  to  time  and 
equipi)ed  with  the  very  best  mo<Ieni  ma- 
ehineiy. 


SOUTHERN,"  AT  DOT-UTH. 


HECHANICAL  FBOCESSES  OP  A  GBEAT 
FI.017B   MILL. 

The  flour  mills  of  the  present  are  a  won- 
derful triumpli  of  scientific  industry,  and 
when  in  full  operation  one  of  them  seems 
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almost  a  tJiing  of  life.  The  wheat  is  shov- 
eled by  macliineiy  from  the  car  into  a  large 
pit,  from  which  it  is  taken  into  the  endless 
machinery  of  the  mill.  It  is  then  hun-ied 
on,  tliis  way  and  that,  through  secret  pas- 
sages, from  one  side  of  the  big  mill  to  the 
other,  now  up,  now  down,  through  this 
macliinc  and  that,  until  finally  every  kcruol 
is  divided  into  as  many  component  parts 


ducts  a  portion  of  the  Mississippi  upon  ft 
big  wheel,  and  all  the  intricate  machinery 
in  the  giant  mill  responds  with  a  harmony 
that  ueerna  almost  Iiinnan. 

SECKEASE  XH  PBICE  OF  FLOCB. 

Incidentally  it  may  be  mentioned  that 
while  tlie  mills  have  been  increasing  theii 
capacity  and  improving  their  processes  tha 


)LI.ECTOHfl  ASn  pritlFIKRR, 


MILU 


aa  the  pmce^'seri  niijiiher,  and  cacli  jiiirt 
drops  into  its  own  receptacle.  It  Ims  \icon 
forced  through  all  tlicse  liy  the  niin'H  own 
niacliinerv,  witlimit  having  Wn  touched  by 
huiiiflii  hitnds  nr  seen  by  Inuiian  eycH.  Xn 
one  is  wattibiug  to  see  if  it  tiilcc-i  th<'  prnjipr 
course,  iir  if  any  part  of  the  iiiiu-liinery 
does!  it-a  work;   a  lever  is  pulled  which  con- 


]n-ic<!  of  tlic  ]pniiliict  has  U'on  t'lojidily  de- 
cvoiising.  In  Is.'id  (he  iivonif-o  iimlil  on  a 
barrel  of  fli.nr  wa.-t  aliuut  Vri  conts,  while 
now  tlio  millers  think  tlicm-'clvc.-'  forliiiiate 
when  tliey  figure  uj)  llicir  profits  jui.l  find 
tliat  alHutt  i'O  ccnU  U  realized  jifler  nil  ex- 
jienscs  have  lii'-cn  paM. 

It  must  not  Ije  inferred  fii>ni  tliia  tliab 
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the  bosinees  of  milling  has  reached  a  crisis 
or  that  the  meager  profits  on  a  barrel  of 
Sour,  as  compared  with  those  of  the  early 
days,  have  affeeCeii  tho  milling  industry. 
The  price  of  flour  has  been  reduced  through 
natural  causes,  but  tlic  reduction  has  been, 
perhaps,  more  than  offset  by  the  increased  * 
capacity  of  the  mills  through  the  introduc- 
t'on  o£  modiTn  iiiachinery.    The  lucrative- 


duced  the  price  of  gram  oirryiiig  to  ter- 
minal points  in  Aliuue^ota  nearly,  if  not 
quite,  Ot)  per  cent.  But  little  more  than 
ten  years  ago  it  cost  twenty-six  cents  a  hun- 
dred pounds  to  ship  wheat  from  Min- 
neapolis to  Chicago;  to-day  tiie  same 
amount  is  carried  for  ten  cents.  Twenty 
years  ago  it  cost  from  15  to  18  cents  a 
bushel  to  ship  wht^at  from  DuliitU  to  Buf- 


GRINDING  FLOUR,  PII,I.Bm:RT 


noHs  of  all  tlie  large  manufacturing  indus- 
tries to-day  ileiiciids  iiiJoii  the  great  volume 
of  the  output  ratlior  tlian  upon  the  large 
pcrccutiigcs  of  i)r()fit, 

TEE  NEW  UONSTEB  ELEVATOBS. 

Twenty  years  ago  a  ear  carried  about 
four  hundred  bushels,  but  those  now  being 
built  carry  t\velvc  hundred  bualiels.  The 
building  of  now  roads  and  improvements  in 
methods  of  transportation    have    also    re- 


fulo ;  tii-day  a  rate  of  three  cents  a  bushd 
wouhl  be  c^xcessive.  At  that  time  a  good 
cargo  was  ;IO,UOO  bushels;  now  those  fig- 
ures may  be  multiplied  by  ten.  A  great 
grain  market,  created  and  fostereil  by  an 
extensive  system  like  tliat  at  Minneapolis, 
has  made  a  radical  change  in  the  problem 
of  storage  constructiim. 
THE  UODEBN  TEBMHTAL  ELEVATOB. 

The  modem  terminal  elevator,  which  is 
a  child  of  necessity,  has  reached  its  present 
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development  through  as 
many  evolutions,  per- 
haps, as  those  of  the 
modern  flour  milL 
There  hss  been  no 
change  in  recent  yeara 
in  the  methods  of  opci^ 
ating  a  terminal  eleva- 
tor, except  that  in  some 
cases  electricity  haa  been 
substituted  for  ateam 
as  power,  and  that  in  a 
few  instances,  tlie  grain 
is  conveyed  by  pneu- 
matic tubes  instead  of 
by  cup-belts.  But  the 
shape  and  material  of 
the  BtructurcB  have  been 
completely  revolution- 
ized. Some  years  ago,  in  this  process  of 
evolution,  steel  began  to  supplant  wood  as 
building  material,  and  the  Great  Northern 
steel  elevator  of  Duluth,  which  is  capable 


FLOUB,  raUBUBT  "A." 


of  storing  more  grain  under  one  roof  than 
any  other  elevator  in  the  world,  is  made 
wholly  of  steel. 

OtTTSISE  STORAQE  TANKS. 

Cylindrical" 
tanks  for  storage 
'  next  began  to  be 
erected     outside 
-jjg'  of  and  separate 
from  the  eleva- 
tor,   instead    of 
the  long  bins  in 
the  elevator 
proper.     Some 
are  made  of 
,  steel,aome  of  til- 
ing and  some  of 
1  cement,  A  wide, 
I  flat,  rubber  belt 
J  carries  the  grain 
J  from  the  upper 
^!  story  of  the  ele- 
vating plant,  OT 
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working  hoiiso,  to  tlic  tanks,  and  discliarges 
it  thruiigh  a  liule  in  the  roof.  When 
grain  is  shipped  from  a  tank  it  is  conveyed 
from  the  bottom  of  the  structure  through 
a  subterranean  passage  to  the  elevator  pit 
on  a  belt  similar  to  the  overhead  belt  which 
carries  it  to  the  tank.  From  the  pit  it  is 
elevated  to  the  shipping  floor  and  spouted 
to  a  car. 

It  is  possible  to  keep  grain  making  this 
circuit  continu- 
ously, from  tlie 
pit  to  the  top  of 
the  "working 
house"  by  the 
cup-belt  to  the 
top  of  tbe  tank 
by  the  horizon- 
tal belt,  to  the 
bottom  of  tbe 
tank  by  gravita- 
tion, and  tbcn  to 
tbe  eleviitor  pit 
again  by  tbe  un- 
derground pas- 
sage, Sointinies", 
damp  grain  is 
trcateil  in  this 
way  to  dry  it. 
A  convoying  l)clt 
is  three  feet 
wide,  and  tbe  stream  of  grain  which  falls 
upon  its  surface  is  from  six  to  seven  inches 
in  diameter.  A  six-inch  stream  will  empty  a 
tank  of  about  five  thousand  bushels  of  wheat 
in  an  hour.  Each  plant  consists  of  a  dozen 
of  these  tanks,  more  or  less,  and  their 
capacity  is  about  100,000  bushels  each. 
These  are  much  more  expensive  than  the 
old-style  houses,  but  the  extra  expense  is 
offset  in  a  few  years'  time  by  the  saving  in 


insurance.  Being  strictly  fireproof  no  in- 
surance is  carried  on  the  structure  or  its 
contents.  Thus,  while  the  milb  have  passed 
from  the  primitive  to  the  modern  era,  and 
the  methods  of  transportation  have  been  im- 
proved, the  elevators  have  kept  pace  with 
these  improvements. 

STATE  SUPERVISION  OF  TEBXIKAl 
QBAIir    HASEETS. 

In  addition  to  the  great  industries  al- 
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ready  mentioned,  Minnesota  has  a  systwn 
of  state  supervision  over  the  grain  market 
at  its  terminal  elevators,  in  winch  the  grain 
dealers  of  the  whole  world  are  vitally  in- 
t«rested.  Other  states  adopt  similar  meas- 
ures, hut  do  not  compare  in  efficiency  with 
this  big  cereal  state  of  the  northwest.  Cer- 
tificates issued  by  Minnesota  are  accepted 
without  question.  In  Illinois,  the  elevators 
are  regulated  by  state  commissioners. 
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TBM  GULUPV  fBODVOnOS  OV  THZ  UAITJU)  WIATEB,  IH  JtUBHItlJI,  VOB  CMBTATW 
TXABS,  18  AB  VOIXOWS: 


Indian  Corn. 

Wbeat 

Oate. 

Barley. 

Bjn. 

UDO 

1,489,970,000 

339,262,000 

682,621,000 

67,168,344 

25,807,47! 

1806 

2,151,138,580 

467,102,947 

884,443,637 

87,072,744 

27,210,070 

1900 

2,106,102,516 

522,229,605 

809,125,989 

68,925,833 

23,995,927 

1901 

2,111,107,411 

531,645,723 

811,745,654 

59,634,166 

23,766,436 

190S 

2,412,110,376 

533,472,076 

812,465,000 

60,474,001 

24,666,374 

PILLS  BURY 


ORLD.      CAPACITY.    IS.OOO 


From  tlie  followinj*  (able,  takcti  from  the 
'Tear  Bwik  of  the  Department  of  A^ricul- 
tore,"  limy  l>e  aeon  tl»c  relative  fooci  values 
poeseflsed  hy  various  grades  of  flour,  to- 
gether with  the  refuse  matter. 

Componeots.         igS  §       *  §         1^1       5  gS 

Water 13.75  11.75  12.25  12.85 

Proteids 10.50  12.30  10.20  10.30 

Ether  Extract. .      1.00  1.30  1.30     1.05 

Aflh 50  .CO  .90      .50 

Moist  Gluten...  20.00  34.70  24.50  26.80 

DryGUitcn 10.00  13.10  0.25  10.20 

Carbofaydrates  .  75.25  74.0S  75.65  75.30 


From  tlie  same  authority  are  tiibulatcd 
the  following  fij^ures  jwrtainiiig  to  a  repre- 
sentative brand  of  self-raising  flour. 

Componenta.  ^—o     J="s2g      sg 

Water 12.30  12.75   11.75 

Proteids  (factor  0.25).   10.10  10.50  12.30 

Moist  Gluten 27.00  20.00  34.70 

Dry  Gluten 9.G5  10.00  13.10 

Ether  Eitraeta 70  1.00     1.30 

Aflh 4.00  .50      .60 

Carbohydrates 72.90  75.25  74.99 
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RAILWAYS,  THE  ARTERIES  OF   COMMERCE 

IHPBOTEUENT  IN  THE  CONSTBUCTION  A]n>  OPKBATION  OE*  BAILBOAI}& 


The  entire  steam-track  mileage  of  rail- 
ways iu  the  United  StateSj  in  1902,  was 
204,787.  To  tills  must  be  added  70,105 
miles  of  second  and  side-track,  making  a 
total  of  274,81)2  miles  of  track.  In  otiior 
parta  of  the  world  there  were  300,000  miles 
more,  whieh  gi\-cs  our  own  country  about 
two-tJiirds  of  the  entire  mileage  of  the 
world. 

If  the  actiuil  cost  of  construction  and 
equipment,  the  ]»roductipn  of  the  materials 
out  of  which  the  lines  are  huilt,  the  em- 
ployes eugaged  in  railway  operation,  and 
the  interests  which  dei)end  for  their  pros- 
perity on  the  railway,  are  considered,  it 
may  Ik;  safely  said  that  tlic 
railway  is  the  greatest  indus- 
trial factor  in  the  world. 

In  the  handling  of  these 
great  agencies  of  commerce, 
may  Iw  8<'en  the  han<liwork 
of  the  skillful  executive,  and 
the  able  and  efficient  finan- 
cial nianagenieut  for  which 
our  American  roads  are 
niited.  Then,  too,  ingenious  inventors,  are 
devoting  their  altention  to  the  bringing  for- 
ward! of  new  ifleas  and  new  devices  to  pro- 
mote the  construction  of  an  u[)-to-date 
railroad. 

In  every  direction.  East,  West,  Xorlli  or 
South,  old  mads  are  being  reconstructed 
and  new  ones  are  Ixdng  built,  with  the  ut- 
most care  to  assure  the  pernianoucy  of  their 
tracks,  the  economy  of  their  administration, 
and  the  comfort  aud  safety  of 


planted  the  light  ones  of  iron,  and  rock 
ballast  is  now  used  instead  of  sand,  as  here- 
tofore. Steel  bridges  span  the  streams, 
where  once  wooden  structures  suificed.  Iron 
culverts  lessen  the  danger  of  being  burned 
away,  and  cnr\'e3  and  grades  are  straight- 
ened or  leveled  whorc\'er  such  a  thing  is 
possible.  In  flic  mountainous  district,  tun- 
nels are  being  dug  through  the  earth  that 
the  trains  may  not  have  to  surmount  steep 
grades.  In  the  large  cities  the  roads  are 
being  elevated  or  are  already  elevated,  thus 
eliminating  grade  crossings,  and  the  perfec- 
tion of  various  block 
and  safety  signals  and 


Heavy,  ninety-]>ound  steel  rails  have  «up- 


THE   F[kST  COAL-llUUNrNG  I.OCOMOTIVE. 


safety  switch  systems,  heljw  to  give  addi- 
tional  security   to   traffic   and    make   high 

speed  possible. 

HODERN  TRAIN  EQUTFUENT. 

Train  eipiipinent  has  improved  with  the 
increase  in  travel  and  the  railway  journey 
may  now  offer  comforts  and  luxuries  at  a 
moderate  price.  But  recently  have  the  east- 
ern railroads  put  on  "Twentieth  Century" 
trains,  which  make  the  ran  from  Chicago  to 
New  York,  a  distance  of  940  miles,  in  20 
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boon.  Snflh  traiiu  are  equipped  widi  pal- 
ace Bleeping  and  dining  cars,  drawing  Toom 
and  observation  cars,  a  lilwary,  barber  shop, 
cafe,  card  room  and  muBio  room.  These 
trains  are  lighted  with  electricity  and  are 
considered  the  most  handsome  and  «an- 
modions  in  the  world. 


Cblcago,  Milwaukee  &  SL  Pi 


KAILWATS   ABROAD. 

In  every  part  of  the  world  a  spirit  of 
energy  rules  in  railway  constniction.  On 
our  own  continent,  our  neighbors  to  the 
North  and  South  are  active.  One  transcon- 
tinental line  crosses  Canada,  a  second  will 
soon  be  completed  to  Hudson  Bay,  and  the 
Mexican  Republic  has,  within  a  recent 
period,     completed    the    construction    of 


10,000  miles  of  railway  within  its  borders. 
Surveys  have  also  been  made  for  an  in- 
tercontinental railway  to  connect  North  and 
South  America  by  way  of  the  Isthmus  of 
Panama.  In  South  America,  the  Andes 
range  of  mountains  has  been  a  difficult  ob- 
stacle for  transatlantic  lines  to  overcome, 
but  already  \be  moun- 
tains have  been  pene- 
trated and  within  the 
next  five  years  the 
locomotive  will  be  able 
to  run  from  ocean  to 
ocean.  The  Argentine 
Republic  and  Brazil 
have  also  been  pene- 
trated with  lines  of 
railway,  and  even  in 
Asia,  the  whole  pol- 
itical and  military  sit- 
uation has  been  af- 
fected bj'  the  construc- 
tion of  the  Trans- 
Silierian  railway, built 
by  the  Russian  gov- 
ern men  f. 

Trains  on  the  Si- 
berian railway  are  equipped  as  our  own 
railways  in  America  are,  with  sleeping  and 
dining  cars  o£  Russian  pattern.  These 
trains  also  have  bathrooms,  gymnasiums 
and  a  church  car,  which  travels  with  the 
train  at  intervals,  in  which  priests  hold 
services  for  the  benefit  of  the  faithful  while 
they  are  speeding  through  the  heart  of 
Asia. 
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GREAT  TUNNELS  OF  THE  WORLD 


fltmction  a  B^stem  that  will  rival  tliat  iA 
London.  The  New  York  undertaking  is 
marvelous.  Twenty-one  miles  of  tunneling 
has  to  be  done  under  the  busy  traffic  of  the 
most  congested  city  of  thia  continent.  The 
streets  are  threaded  with  conduits,  sewers 
and  gas  and  wat^r  mains,  and,  sadly 
enough,    one   great    disaster   has    occurred 


While  America  possesses  several  ingeni- 
ously constructed  bores  in  the  earth  for 
means  of  transit,  it  does  not  claim  a  reputa- 
tion for  great  tunnels.  The  greatest  length 
of  any  tunnel  in  the  L'nited  States  is  the 
Hoosac  tunnel,  four  and  three-quarter  miles 
long,  ilost  others  do  not  much  exceed  a 
mile.  It  consumed  21  years  to  build  the 
iloosac  tunnel  and  cost 
$15,0U0,000.  Of  late 
years,  rapid  transit  in 
the  great  cities  has  be- 
come such  a  serious 
problem,  that  itn  solu- 
tion, in  some  cases,  has 
lain  in  the  construction 
of  underground  rail- 
ways, so  that  the  city 
streets  may  be  relieved 
of  their  great  conges- 
tion. For  years,  Uie 
engineers  of  the  world 
have  been  at  work  to  de- 
vise the  best  methods  to 
construct  these  tunnels- 


London  has  been  suc- 
cessful already,  an<l  now 
possesses  three  great  un- 
derground railway  sys- 
tems, besides  having  in 
projection  several  oth- 
ers. The  Bystems  cost  over  $200,000,000  through  an  explosion  which  cost  many  lives, 
and  were  completed  only  after  scores  of  con-      and  wrecked  some  of  the  great  buildings  of 


Tunnel  extendi  three  miles  under  Lake  Mlchtgan  to  Intake.  Thli  iilctnr*  <■ 
tak^n  WO  test  undergrouod  by  Oaahllibt.  Tba  conitructlan  a[  the  tunnel  la  madt 
by  meaua  al  coopreaaed  air. 


tracts  had  been  made  and  broken.      The 

mileage  of  these  systems  is  about  150  miles. 

BOSTOir  AND  NEW  TOBX  TUNNELS. 

Boston  has  a  very  good  system  for  short 

distances,  and  New  York  has  under  con- 


New  York.  When  the  subway  is  completed, 
it  is  expected  that  the  21  miles  can  be 
traversed  in  about  18  minutes.  The  time 
required  at  present  is  over  an  hour.  The 
bore  is  50  feet  wide,  reactdng  almost  from 
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cnrlr  to  curb  of  the  street  above  it,  and  is  17 
feet  big^  It  traverses  the  city  from  the 
poet  o£Bce  building  to  Ninety-sixth  street, 
and  is  so  constructed  that  it  will  accommo- 
date four  tracks.  Two  of  these  will  be  used 
for  express  trains,  and  two,  for  local.  The 
cars  will  be  equipped  individually  with  mo- 
tors, and  will  be  run  by  electricity.  At  cer- 
tain points  the  tunnel  reaches  near  the  sur- 
face, so  that  stations  may  admit  people  to 
the  trains.  Here  the  timnel  is  flat-roofed, 
and  is  supported  on  pillars.  From  the  post 
office  to  Thirty-third  street  there  is  one 
main  tunnel,  and  at  this  point,  it  branches 
into  two  tunnels.  At  Forty-second  street, 
the  tunnels  come  together  again,  and  so 
continue  to  the  end.  Enameled  brick  is 
used  for  lining  the  bore,  electric  lights, 
placed  in  niches  in  the  wall,  illuminate  the 
place,  and  entrance  to  and  exit  from  the 
tunnel  are  made  by  separate  stairways. 

THE    CHICAaO   TUNNEL. 

Chicago  is  discussing  at  present  the  feasi- 
bility of  subways  for  its  crowded  street  car 
traffic.  Already  there  is  a  bore  constructed 
many  feet  below  its  principal  thorough- 
fares, almost  large  enough  to  admit  cars. 
This  tunnel  is  to  accommodate  conduits  for 
compressed  air  tubes  for  the  transmission 
of  mail  and  express  packages,  and  for  tele- 
graph, telephone,  and  electric  light  wires. 
It  will  probably  be  only  a  short  time  before 
the  right  will  be  given  to  widen  this  tunnel, 
and  street  cars  will  be  run  through  it. 

7ABI8  METBOFOLITAN  RAILWAY  TXTN- 

NEL. 

Of  city  tunnels,  that  which  the  Paris 
Metropolitan  Eailway  built  for  its  three 
transverse  lines,  all  of  which,  one  above  the 
other,  run  under  the  Grand  Opera  House  in 


Paris,  is  among  the  most  notable.  The 
stage  portion  of  the  "Opera**  is  12  or  14 
stories  high,  four  or  five  of  which  are  un- 
deiground,  and  one  wonders  how  much  of 
a  subterranean  journey  a  passenger  will  be 
obliged  to  take  to  board  a  train  on  the  neth- 
ermost of  the  transverse  lines,  that  running 
from  Autenil  to  La  Madeline. 

The  Alps  are  most  notable  for  great  tun- 
nels. There  is  the  Arlberg,  six  and  a  half 
miles  long;  the  Mount  Cenis,  seven  and  a 
quarter  miles;  St.  Gothard,  nine  and  a 
quarter  miles,  and  Simplon,  which  will  be 
1214  miles  long  when  the  builders  get 
through  the  mountain. 

THE  ST.   GOTHABD  TUNNEL. 

About  1855,  when  the  people  of  the 
Alpine  country  tired  of  packing  their  goods 
by  mules  over  the  mountains,  they  resolved 
upon  a  tunnel.  Work  was  begun,  in  1857, 
with  pick  axes  and  crowbars.  The  work 
was  done  both  in  France  and  Italy,  but  so 
slow  was  the  method  that  from  two  to  eight 
feet  a  day,  only,  could  be  bored.  After 
driving  at  the  rocks  for  five  years,  a 
Frenchman,  named  Sommeiller,  invented  a 
drill  that  could  bore  a  hole  in  20  minutes 
which  men  could  not  Aist  in  two  hours. 
After  tliat  tlie  work  went  on  at  a  greater 
pace,  and  the  tunnel  was  finished  in  1871. 

RAILBOAB  THIBTT-ONE  MILES  LONG, 
COlsTINa  f  52,000,000. 

Communication  by  tunnel  had  hardly 
begun  between  France  and  Italy  v.hen  work 
was  begun  on  the  St.  Gothard  railway. 
This  necessitated  more  tunnels,  and  the  re- 
sult was  the  most  stupendous  system  in  ex- 
istence today.  The  St.  Gothard  tunnel  has 
its  northiem  entrance  near  the  small  village 
of  Goeschenen,  Switzerland.    It  is  14,920 
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meters  in  Icngtli,  and  lias  a  double  roudway. 
It  was  fiiiislieJ  about  1881,  aud  tho  time 
consumed  in  its  const  met  ion  was  eiglit 
years.  This  road,  though  a  short  one,  was 
built  at  au  expense  of  $52,000,000,  passing 
tlirough  one  of  the  most  mountainous  coun- 
tries of  the  world,  crossing  14  viaducts,  115 
bridges,  and  traversing  70  tunnels,  witii  an 
a^^egate  length  of  about  31  miles.  The 
railway  follows  the  valley  of  the  licuss 
Kiver,  running  southward  from  Lucerne, 
and  rising  gradually  as  it  passes  the  jagged 
Spannortcr,  and  the  glacier  of  Schlossberg. 
Every  mile  of  [irogress  entails  tedious  as- 
cent, for  the  lonte  lies  past  the  Eritenstock, 
Oberalphstoek,  and  the  Grosse  Windgall, 
mountains,  over  10,000  feet  high.  AVhen 
the  grade  becomes  too  steep  for  the  moun- 
tain-climbing locomotive,  the  road  dives 
through  tlic  heart  of  the  moimtain  and 
winds  spirally  upwards  in  constant  ascent. 
In  one  of  the  tunnels,  called  the  PfafFnes- 
pning  loop,  a  rise  of  155  feet  is  attained, 
and  the  road  then  comes  out  upon  a  terrace, 
where  ibe  climbing  is  easier.  Next  comes 
the  Wattinger  tunnel,  where  another  In- 
cline takes  the  road  for  an  ascent  of  75  feet. 
At  this  point  the  line  turns  upon  itself  in  a 
long  loop  until  the  Liggestine  tunnel  is 
reached,  and  another  ascent  of  82  feet  is 
made.  Shortly,  the  great  St.  Gothard  tun- 
nel is  reached,  and  the  road  plunges  through 
nine  and  a  quarter  miles  of  solid  rock. 
From  this  point,  gradually,  it  begins  its 
downward  course  through  the  ijateriors  of 
four  mountains,  at  last  reaching  the  plains 
more  than  3,000  feet  below.  The  tunnel  of 
St.  Gothard  passes  under  a  mile  of  solid 
earth,  to  say  nothing  of  the  Lake  of  Sella, 
which  lies  about  two-thirds  of  a  mile  ahove 
its  roof.  Towering  6,000  feet  above  the 
tunnel,  is  the  Eastlehorn.    So  great  is  the 


pressure  of  the  earth  on  the  tunnel  that 
twice  it  crushed  in.  Now  the  roof  and  walls 
are  hold  in  place  by  huge  arches  of  ma- 
sonry, 15  feet  thick  at  the  aides,  and  ten 
feet,  at  the  roof.  The  building  of  the  tun- 
nel took  one  year  for  each  mile  and  the  cost 
was  $11,350,000.    With  the  most  improved 


MINE  TUNNEL, 


drills,   compressed   air,  etc.,   the  workmen 
could  progress  only  141^  feet  in  a  day. 

THE   AXLBEBa  TUNITEL. 

Another  great  bore  through  the  Alps  is 

the  Arlberg.    This  is  about  as  long  as  Mt. 

Cenis, — six  and  a  half  miles, — ^yet  it  f«ok 

only  about  one-fourth  of  the  time  to  build 
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it.  It  was  begun  in  1880,  and  progressed 
at  the  rate  of  27%  feet  a  day,  finishing  in 
1884.  This  tunnel  facilitates  trade  in  Aus- 
tro-Hungary  by  connecting  the  province  of 
Von  Arlberg,  through  the  Arl  mountain, 
with  the  rest  of  the  Austrian  Tyrol. 

Prince  Torlonia  built  one  of  the  earliest, 
successful,  European  tunnels,  between 
1854  and  1876,  over  the  route  used  by 
Emperor  Claudius,  of  Eome.  The  old  em- 
peror is  said  to  have  used  80,000  laborers, 
for  11  years,  on  this  tunnel,  to  drain  Lake 
Fucino,  wliicli  at  that  time  covered  48,000 
acres  of  fertile  land.  Soon  after  it  was 
first  completed,  however,  it  fell  into  ruins. 
Prince  Torlonia  rescued  it  at  an  expense 
of  $4,800,000.  It  is  three  and  a  half  miles 
long,  and  in  some  places,  runs  400  feet 
below  the  surface  of  the  ground. 

MT.    CENIS    TUNNEL. 

Mt.  Cenis  Tunnel  is  situated  IG  miles 
from  Mt.  (Viiis  between  the  province  of 
Turin  in  Italy  and  the  department  of  La 
Savoie,  in  Franco,  at  the  junction  of  the 
Graian  with  the  Cottian  Alps.  Its  total 
length  is  40,084  feet  or  7.0  miles.  The 
elevation  of  the  southern  entrance  alx)ve 
the  sea  is  4,2']7  feet;  of  the  northern  en- 
trance, 3,802  feet;  of  the  terminating 
point,  4,247  feet.  The  tunnel  is  broad 
enough  for  two  double  lines  of  tracks.  It 
was  begun  August  31,  1857,  completed  De- 
cember 20,  1870,  and  cost  $1,500,000. 

The  first  tunnel  built  in  the  L^'nited 
States  was  that  on  the  Union  Canal,  con- 
structed between  1818  and  1821.  It  was 
450  feet  wide,  20  feet  high  and  80  feet 
wide,  but  has  since  been  made  an  open  cut. 
Twenty  months'  building  put  through  a 
noted  subwater  tunnel  for  the  Grand  Trunk 
Kailway  under  the  St.  Clair  river.     This 


bore  is  6,050  feet  long,  and  cost  $3,000,- 
000.  Many  of  the  western  railways  of 
the  United  States  have  tunnels  that  they 
may  well  be  proud  of,  although  generally  in 
this  country,  tunnels  are  avoided  where  pos- 
sible by  making  detours.  The  Great 
Northern  Railway  has  a  tunnel  in  Mon- 
tana over  6,000  feet  long,  and  Mullen's 
tunnel,  on  the  route  of  the  Northern  Pa- 
cific Kailroad,  strikes  through  the  Conti- 
nental Divide  of  the  Rocky  Mountains. 

At  Idaho  Springs,  Colorado,  is  being 
constructed,  to  facilitate  mining  operations, 
a  tunnel  which  starts  at  the  base  of  the 
mountain,  and  will  })enetratc  the  range  at 
a  depth  of  numy  thousand  feet  below  the 
mines,  which;  are  worked  far  up  toward 
the  summit.  Its  course  lies  through  about 
86  of  the  Ix^st  known  and  most  productive 
gold  and  silver  veins  in  Colorado. 

THE  SIMPLON  TTJNNEH 

As  to  the  Sim])lon  Tunnel,  tlie  longest 
in  the  worM,  The  "Engineering  Record'* 
says:  ^'The  iiortliern  terminus  of  the  tun- 
nel is  readily  reached  by  railway  from 
Geneva.  Its  purpose  is  to  save  about 
seventy-seven  kilometers  in  the  railway  dis- 
tance between  Paris  and  Milan,  as  com- 
pared with  the  Mont  Cenis  and  St.  Gothard 
routes.  This  saving  is  between  seven  and 
eight  per  cent  of  the  total  distance,  and  to 
effect  it  will  involve  the  expenditure  of 
69,500,000  francs. 

"The  total  length  of  the  main  tunnel  will 
be  19,770  kilometers;  elevation  of  first 
portal,  686  meters;  second  portal,  634 
meters;  summit  height  of  tunnel,  704 
meters ;  summit  height  of  mountain,  2,840 
meters;  surcharge  of  tunnel,  2,135  meters; 
maximum  rock  temperature^  cent  degrees, 
40.0." 
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SCIENCE  THE  BENEFACTOR  OF  THE  FARMER 


WOKDEBFDl*    ACHIEVEMENT    B7   THE  IOWA 


STATIONS. 


*^ow  can  I  best  feed  my  corn  to  increase 
Its  feeding  value  ?"  has  been  a  leading  ques- 
tion with  thousands  of  farmers  for  years. 
The  idea  of  marketing  the  grain  on  the 
lioof  in  the  form  of  beef  or  pork,  instead 
of  in  a  bag,  is  not  a  new  one,  but  while 
corn  is  conceded  to  be  the  greatest  of  all 
meat-forming  cereals,  there  is  something 
lacking.  In  order  to  secure  this  something, 
the  farmer  mixes  with  his  com  some  con- 
centrated feed  such  as  cottonseed  meal, 
linseed  meal,  blood  meal,  gluten  meal  or 
gluten  food. 

PBOTEIN  AN  ESSENTIAL  IN  CATTLE 

FEED. 

The  element  lacking  in  raw  corn  is  nitro- 
gen, commonly  termed  "protein."  Protein 
is  necessary  to  form  bone,  muscle,  lean 
meat,  tissue,  the  hair  on  animals  and  the 
feathers  on  fowls.  It  is  most  difficult  to 
grow  economically;  hence  the  use  of  con- 
centrated feeds  wdiich  contain  from  two  to 
four  times  as  much  protein  as  com  in  its 
raw  state.  The  corn  and  other  grains  fed 
in  connection  with  these  concentrated  feeds 
fonn  what  is  known  as  the  "balanced  ra- 
tion," the  value  of  which  was  discovered 
in  1864  by  Dr.  Emil  von  Wolff,  the  emi- 
nent Gefinan  scientist,  who  published,  for 
the  first  time,  standards  based  upon  the  di- 
gestible nutrients  of  feeding  stuffs.  It  was 
Dr.  Wolff's  idea  to  determine  the  feeding 
ration  that  would  supply  in  the  correct  pro- 
portions the  carbonaceous,  nitrogenous  and 
fatty  elements  necessary  to  secure  the  best 


growth  and  development  of  our  farm  ani- 
mals, without  the  waste  of  any  of  the  nu- 
trients. 

Farmei's  did  not  t^ke  kindly  to  the  idea 
at  first, — "nothing  can  improve  corn,"  they 
said;  but  the  agricultural  colleges  j^roved 
that  Dr.  Wolff's  methods  were  not  only 
practical,  but  absolutely  necessary  to  in- 
sure the  greatest  profit  in  the  development 
of  young,  growing  animals,  and  finishing 
cattle,  hogs  and  sheep  for  market.  To-day, 
thousands  of  progressive  farmers  use,  and 
understand  tlie  value  of,  the  "balanced  ra- 
tion," but,  large  as  the  growth  of  the  idea 
appears,  it  is  nothing  compared  wdth  what 
the  future  w-ill  bring  forth.  The  work  of 
Dr.  Wolff,  aided  by  our  ovav  scientists,  has 
been  worth  millions  of  dollars  to  the  Amer- 
ican farmer,  and  these  millions  will  be  in- 
creased tenfold  as  the  adoi)tion  of  the  bal- 
anced ration  gro^vs  apace. 

When  the  hot  winds  of  tlie  sunmier  of 
1891  seared  the  growing  corn  and  de- 
stroyed a  large  portion  of  the  crop,  the 
fanners  and  feeders  were  confronted  with 
the  most  serious  problem  in  the  history  of 
tlieir  business.  A  short  corn  crop,  no  grass, 
and  a  heavy  demand  for  beef  and  pork, 
brought  them  face  to  face  with  an  almost 
insurmountable  difficulty,  unless  they  could 
feed  the  grain  then  rapidly  advancing  in 
price,  at  a  profit.  Farmers  who  had  adopt- 
ed the  balanced  ration  began  to  think  and 
figure  more  closely  as  to  the  probable  value 
of  concentrated  feeds, — which  of  them  oon- 
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tained  the  highest  percentage  of  digestible 
protein, — ^which  of  them  \^ould  produce 
the  greatest  gains  in  flesh  f  >r  the  amount 
of  feed  consumed?  This  S'.rious  study  of 
the  feeding  question  has  undoubtedly  re- 
sulted in  greater  progress  and  enlighten- 
ment during  the  year  1892  than  in  the  pre- 
vious ten  years  combined. 

PATENT    MEDICINAL   STOCK   FOODS. 

People  "A'ho  tiilk  about  the  beef  trust  and 
complain  alxjut  trust  prices,  have  not  the 
remotest  idea  of  the  trials  and  tribulations 
of  the  mail  who  produces  the  l)eef.  One 
of  the  gTeatc>t  evils  with  which  the  farmer 
has  to  contend  is  the  patented,  medicinal 
stock-f^K)ds,  manufactured  at  a  cost  of  less 
than  $-30  per  ton,  and  sold  at  prices  rang- 
ing from  $150  to  $200  per  ton,  or  more. 
These  mixtures  usually  consist  of  the  cheap- 
est of  mill  feeds,  such  as  bran,  low  gi'ade 
com  moal,  wheat  middlings,  etc.,  to  which 
has  Ix'cn  added  a  small  amount  of  sulphur, 
Epsom  sails,  charcoal,  fenugreek  and  otiier 
drugs.  The  manufacturers  claim  that  these 
mixtures  will  not  only  promote  digestion 
and  inmase  the  aj)pelite,  but  will  cure 
every  ill  that  the  animal  is  heir  to;  the  same 
mixture  that  is  recommended  to  cure  gapes 
in  fowls  is  also  recommended  to  cure  hog 
cholera,  and  guaranteed  to  make  cows  give 
more  milk.  The  makers  of  the  so-called 
foods  with  all  the  force  of  the  English  lan- 
guage at  their  command,  played  upon  the 
credulitv  of  the  farmer  to  such  an  extent 
that  thousands  Ixjught  heavily,  hoping  to 
make  their  com  crop  of  1901  last  longer 
and  fatten  the  stock  quicker,  but  in  a  major- 
ity of  cases  the  result  was  the  o])posite  from 
what  was  expected.  Other  disturbers  of  the 
farmers'  tranquillity  were  the  scarcity  of 
feed,  and  the  high  prices  of  animals  suit- 
able for  finishing  at  a  profit. 


THE   IOWA  AaBICULTUBAL   COLLEOS 


In  January,  1901,  the  question  of  feed- 
ing cattle  in  such  a  way  that  would  net  the 
farmer  a  profit  became  almost  a  national 
issue.  To  settle  the  question  of  feeds,  and 
especially,  medicinal  stock  foods,  the  Iowa 
College  of  Agriculture  decided  to  plan  and 
conduct  a  feeding  test  that  would  deter- 
mine the  feeding  value  of  the  various  con- 
centrated feeds,  as  well  as  the  several  makes 
and  brands  of  stock  f(xxls  on  the  market. 
It  was  the  idea  of  its  promoters  to  make 
this  test  the  most  extensive  of  its  kind. 
There  had  been  numerous  other  tests,  but 
all  had  l>een  on  such  a  snuill  scale  as  to  be 
of  no  practical  value  to  the  farmer. 

The  test  as  planned  was  carried  to  a  suc- 
cessful term iiuit ion  on  a  famous  Western 
farm.  From  a  herd  of  over  700  range 
steers,  220  representative  aninuils  were  se- 
lected, and  all  wei-e  of  as  uniform  quality 
as  it  was  possible  to  got  thorn.  The  bunch 
of  220  was  divided  into  eleven  lots  of  20 
head  each  placed  in  separate  feed  lots 
mider  conditions  such  as  can  1)0  secured  on 
anv  farm  in  the  corn  i)e]t.  Wheat  straw 
was  the  "roughness,''  and  corn  the  only 
grain  fed  throughout  the  entire  test.  Lot 
Xo.  1   received  a  dailv  ration  of  com  and 

4. 

wheat-straw ;  the  other  lots  were  fed  on 
concentrated  feeds  and  medicated  stock 
foods, as  follows :  Lot  Xo.  2, linseed  oil  meal ; 
lot  Xo.  3,  cottonseed  meal ;  k>t  Xo.  4,  glu- 
ten meal;  lot  Xo.  5,  gluten  feed;  lot  Xo. 
0,  germ  oil  meal;  lot  Xo.  7,  blood  meal; 
lot  Xo.  8,  Iowa  stock  food ;  lot  Xo.  9,  Inter- 
national stock  food;  lot  Xo.  10,  Standard 
stock  food;  and  lot  Xo.  1 1,  corn  and  green 
pasture. 

The  feeding  test  extended  over  a  period 
of  94  days.    The  steers  had  previously  been 
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fed  a  partial  grain  ration  for  several 
months,  and  were  just  good  average  ani- 
mals. At  the  conclusion  of  the  test  the 
cattle  were  sold  on  the  Cliicago  market,  and 
the  results  published  by  the  Iowa  experi- 
menters in  ail  official  bulletin.  In  the  table 
of  profits  as  given  by  the  bulletin,  a  w^ide 
variation  is  showTi^  the  rations  of  gluten 
meal,  and  corn  and  wheat  straw,  returned 
a  net  profit  of  $3.50  per  steer,  more  than 
was  returned  bv  the  ration  of  com  and 
wheat  straw  alone;  the  gluten  feed  and 
com  returned  a  net  profit  of  $3.11  more 
than  the  straigh't  com  ration.  The  medi- 
cated stock  foods  proved  to  be  a  detriment 
to  the  feed  of  corn,  the  net  profit,  per  steer, 
being  from  $1.40  to  $8.1C,  less  than  was 
returned  by  the  straight  corn  ration.  There 
was  an  advantage  of  97  cents  per  steer  in 
feeding  dried  blood,  48  cents,  in  green  pas- 
ture, and  36  cents,  in  oil  meal.  Cotton- 
seed meal  resulted  disastrously ;  after  42 
days,  several  of  the  steers  died  suddenly, 
and  the  rest  went  blind  and  were  mar- 
keted. 

The  test  further  proved  that  corn  worth 
around  60  cents  per  bushel  on  the  open  mar- 
ket, actually  returned  a  net  value  of  93 
cents  per  bushel,  when  fed  alone ;  $1.04  per 
bushel,  when  fed  in  connection  with  gluten 
meal ;  and  $1.03  per  bushel,  when  balanced 
with  gluten  feed ;  but  the  value  was  reduced 
21  and  22 "{/^  cents  per  bushel,  when  the 
medicated  stock  foods  were  used. 

Professor  W.  J.  Kennedv,  vice  director 
of  the  Iowa  station,  and  instructor  in  Ani- 
mal Husbandry,  originated  the  experiment 
and  with  the  aid  af  his  assistants.  Pro- 
fessor F.  R.  Marshall  and  R.  J.  Kinzer,  a 
graduate  student,  had  entire  charge  of 
the  work.  All  are  young  men,  yet  in 
the    "twenties,"    and    are    enthusiastic  in 


their  work  of  teaching  the  fanner  how 
to  feed  along  scientific  (common-sense) 
lines.  Professor  Kennedy  says  that 
this  was  undoubtedly  the  greatest  feed- 
ing experiment  ever  undertaken  in  this 
or  any  other  country.  It  proved  that  no 
matter  how  high,  or  low  the  price  of  com 
may  be,  its  value  may  be  increased  by  add- 
ing the  by-products  of  the  grain  known  as 
gluten  meal  and  gluten  feed.  The  farmer 
may  now  sell  a  portion  of  his  corn  crop, 
feed  these  "concentrates"  liberallv,  and  not 
only  save  a  part  of  the  money  made  by  the 
sale  of  his  own  corn,  but  realize  a  greater 
profit  from  his  fat  cattle.  This,  though 
astonishing,  is  nevertheless  a  fact 

BY-PBODUCTS   OF   COBN. 

In  the  march  of  scientific  progress,  the 
farmer  has  received  a  good  share  of  the 
benefits.  Corn,  the  most  versatile  of  all 
our  farm  crops,  is  made  to  yield  nearly  100 
separate  and  distinct  products,  of  great 
value  to  art  and  science.  Of  these  by-prod- 
ucts gluten  meal  is  made  by  first  soaking 
the  grain ;  then,  by  mechanical  devices,  the 
different  parts  of  the  kernel  are  separated. 
First  the  germ  is  taken  out,  and  then  the 
bran,  which  is  the  hiisk  of  the  corn,  is  sepa- 
rated from  the  gluten  and  starchy  portions ; 
the  gluten  and  starch  are  then  separated  by 
a  filter  process;  the  starch,  being  the 
heavier,  sinks  to  the  bottom,  while  the 
gluten  runs  off,  and  is  kiln-dried  and 
ground  into  meal.  Gluten  feed  is  a  mix- 
ture of  gluten  meal  and  fancy  corn  bran. 
Both  of  these  products  are  highly  concen- 
trated and  contain  a  high  percentage  of 
digestible  protein,  the  element  lacking  in 
raw  com.  The  farmer  can  buy  in  one  ton 
of  either  of  these  feeds,  as  much  flesh  mate- 
rial as  there  is  in  three  tons  of  com,  and  at, 
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practically,  the  same  price  that  a  single  ton 

of  grain  will  cost. 
Prominent  feeders  throughout  the  West 


consider  the  Odebolt  test  the  greatest 
achievement  in  the  history  of  the  cattle 
industry. 


POULTRY  KILLING  BY  MACHINERY 


Poultry-killing  by  machinery  is  the 
latest  innovation  made  by  the  big  packers 
at  the  Union  Stock  Yards,  Chicago.  In 
olden  times  the  method  used  for  slaughter- 
ing fowls  was  to  catch  them  and  wring 


THE  FATTENING  ROOM. 

In     describing     this     twentieth-century 

method  of  slaughter,  let  us  begin  at  the 

time  when  the  chicken  or  turkey  reaches 

the  packing  house.    The  fowls  arrive  in  car 


KILLING  10,000  CHICKENS.  P.OOO  DOCKS  AND  6,000  TURKEYS 


their  necks  or  chop  off  their  heads  with  an 
ax  or  large  cleaver.  To-day  that  process 
has  been  superseded  by  one  that,  while  it 
may  not  seem  humane,  is  by  far  the  most 
rapid  method  ever  introduced  for  killing 
chickens,  ducks,  geese  or  turkeys. 


lots  and  arc  at  once  transferreri  to  the 
"feeding-room,"  where  they  are  kept  for 
ninety  days,  to  "fill  out,"  Then,  if  at 
the  end  of  that  period  they  are  found  to 
be  fat  enough  to  slaughter,  the  killing  is 
begun. 
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THE  KUXING  IT.OOB. 

From  the  feeding  room  to  tlie  "killing 
floor"  tliere  ia  a  ?'nite  tlirougli  which  the 
fiiwla  are  "shot"  into  a  cage  which  acta  as 
a  receptacle  on  the  floor  helow.  Standing 
directly  in  front  of  this  cage  is  a  man 
■whose  duty  is  to  lift  the  hirda  from  the 
cage  and  place  tliera  upon  an  endless  chain, 
which  rnna  directly  in  front  of  him.  In 
placing  the  fowl  ti[>on  the  endless  chain  it 
is  tnrned  upside  down,  both  feet  being 
placed  in  small  prongs,  spread  a  sufficient 
distance  apart  to  make  picking  possible, 

Tlion  a  weighted  tin  can,  which  weighs 
about  eif^lit  ounces,  is'  iittaclicd  to  the  bill 
of  the  fowl  by  a  "snap,"  The  bird  ia  still 
alive. 

This  ends  the  man's  duty  at  the  cage, 
and  the  bird  moves  along  to  the  next  man, 
who  sticks  an  awl  into  its  gullet,  which  kills 
it.  Then  the  blood  drips  down  into  the 
weighted  can  and  later  finds  its  way  to  tlio 
fertilizer  works,  where  it  is  utilized.  After 
this  operation  the  bird  continues  on  its 
way,  pasaing  en  route  20  men,  each  of 
whom,  in  tiirn,  removes  a  few  of  the  feath- 
ers as  it  passes  along.  Eight  of  these  men 
are  stationed  inside  a  great  iron  cage,  and 
it  ia  their  duty  to  pick  off  the  beat  feathers, 
which  are  saved  and  sold  to  pillow  manu- 
facturers. 


"When  the  fowl  has  reached  the  end  of  the 
chain  it  is  taken  off  by  a  man  and  passed 
over  to  an  inspector.  Should  there  still 
remain  any  small  feathers  upon  it,  it  Is 
taken  to  a  hook  which  projects  from  the 
wall,  and  there  gone  over  by  a  "cleaner." 
At  the  conclusion  of  this  operation,  if  the 
inspector  is  satisfied,  it  is  placed  uyion  the 
racks,  and  within  a  few  minutes,  is  wheeled 
into  the  big  coolers.  Tliis  is  what  is  known 
as  the  dry  picking  pnK-pss, 

THE    SCAIJlINa    PBOCESS. 

There  is  also  a  scalding  process,  which 
is  operated  njion  a  simihir  ])]an,  only  that 
after  fjio  bird  has  lioen  "stuck,"  it  is  drawn 
ahmg  on  an  endleas  chain,  which  carries  it 
fhnuigh  a  "scalding  tub,"  where  tlie  feath- 
ers are  removed.  It  then  goes  into  a  "cool- 
ing tub,"  and  later,  finds  it^  way  to  the 
cooler. 

So  rapid  is  this  method  of  killing  fowls 
that  in  a  <Iay  of  ten  hours,  10,000  chickene, 
8,(100  ducks  and  0,000  turkeys  may  be 
slaughtered.  Tlie  average  wages  earned  by 
men  in  this  department  are  $1.75  per  day. 
It  is  not  an  uncommon  thing  for  the  pack- 
ers to  have  40,000  fowls  in  (he  "feed  room" 
at  one  fiiric.  This  enables  the  shippers  to 
cool  and  pack  to  advantage. 


GIGANTIC  ICEBERG  OF  NORTHERN  GREENLAND. 
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HOW  GUSS  IS  MADE  TO-DAY 


Glass  making  has  oome  to  be  one  of  tLo 
fine  arts.  Not  only  is  much  of  our  domestic 
ware  made  of  glass,  but  bric-a-brac  costing 
thousands  of  dollars,  exquisite  colored  win- 
dows, and  even  delicate  scientific  instru- 
ments come  from  the  hands  of  the  glass- 
maker. 

XELTING   THE  SILICATES. 

The  minerals  used  nowadays  for  glass 
manufacture  consist  principally  of  sili- 
cates, such  as  lime,  potassium,  lead  and 
soda,  and  other  ingredients  are  used,  in- 
cluding phosphorous,  magnesium,  tin,  iron 
and  bismuth.  These  ingredients  are  mixed 
after  a  proper  formula  and  are  heated  for 
weeks  in  great  porcelain  crucibles,  spe- 
cially prepared  for  the  occasion  and  ending 
their  service  with  one  baking. 

For  weeks,  a  terrific  heat  is  kept  up 
within  a  great  furnace,  and  this  mixture  is 
finally  brought  to  its  proper  molten  con- 
sistency. The  master  workman  repeatedly 
tests  the  glass  by  means  of  a  stirring  pad- 
dle, through  what  is  called  the  "glory'^ 
hole.  When  the  mixture  is  just  right,  a 
large  iron  mold,  which  is  to  receive  the 
fiery  mass,  is  brought  up  ready  for  the 
pouring,  and  placed  between  the  heating 
furnace  and  another  furnace  known  as  the 
"cooler.''  The  inside  of  this  iron  mold  is 
dusted  with  a  quantity  of  fine  sand,  to  pre- 
vent the  absorption  of  impurities  from  the 
iron  by  the  glass.  After  these  preparations 
have  been  made,  a  signal  is  given,  a  num- 
ber of  workmen  tear  down  the  walls  of  the 
furnace,  and  by  means  of  a  huge  pair  of 
tongs  on  wheels,  the  crucible  is  lifted  and 
drawn  from  the  furnace.     The  workmen. 


lest  the  glass  lose  too  much  of  its  heat^  cover 
the  crucible  over  with  a  mat  of  asbestos 
imtil  it  has  been  brought  to  the  iron  mold. 
The  grappling  irons  on  the  crucible  are 
changed  so  that  by  means  of  pressure  on  a 
bar,  the  pot  may  be  overturned.  The  seo- 
ond  signal  is  given,  and  gently,  without 
great  splutter  or  noise,  the  fieiy  Uquid 
flows  into  the  mold. 

This  mold  is  covered  by  an  iron  lid,  and 
a  crane  picks  up  tlie  whole  thing  and  run- 
ning it  along  a  potiable  tramway,  slides 
the  cast  glass  into  the  cooling  furnace. 


Gradually,  during  several  weeks,  the 
glass  gives  up  its  heat  within  thds  furnace. 
AVlien  it  is  removed,  it  looks  more  like 
sanded  glass  than  a  future  object  glass  for 
a  great  telescope.  Polishing  now  must  be 
done  until  the  lens  becomes  clear.  Even 
then  it  is  not  ready  for  scientific  uses,  for, 
after  the  testings  to  which  it  is  put,  it  must 
go  back  once  more  to  the  furnace  for  a  bet- 
ter heating,  and  be  perfected  to  anneal.  The 
next  cooling  takes  about  two  months.  Then 
the  real  lens  makers  set  to  polishing  it  to  a 
degree  of  extraordinary  fineness.  When 
the  bare  glass,  free  from  serious  flaw, 
reaches  the  hands  of  the  lens  maker  it  is 
worth  about  $5,000;  when  it  leaves  him 
it  has  gro\vn  in,  value  very  much — some- 
times as  much  as  $25,000. 

UAXLNQ  THEBMOMETEB  TUBES. 

Of  other  kinds  of  glass  manufacture^ 
that  of  making  thermometer  tubes  is  very 
interesting.  The  heating  of  the  glass  is 
much  the  same  as  in  other  methods.    The 
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famaces  are  within  a  long  corridor.  At 
the  right  temperature,  a  workman  plunges 
a  blow  pipe  into  the  glass,  attaching  a  small 
lump  of  the  molten  material  to  the  end  of 
it.  This  for  some  time  is  blown  and 
irfiirled,  until  it  grows  to  about  the  size  of 
an  apple.  A  little  more  glass  is  then 
added,  and  the  lump  is  rolled  and  kneaded 
on  an  iron  kneading  board.  When  the 
proper  amount  of  rolling  has  been  done, 
unother  workman  quickly  attaches  the  eud 


of  his  blow  pipe  to  the  glass,  and  nuiB 
rapidly  backwards  away  from  the  other, 
down  tlie  corridor.  Both  men  all  the  time 
blow  fiercely  into  their  pipes.  In  a  trice 
they  have  a  small  glass  tube  about  the  size 
of  one's  finger,  and  perhaps  300  feet  long, 
lying  on  the  tioor  of  the  corridor.  This  can 
readily  be  broken  up  into  desired  lengths 
for  use  in  thermometers,  barometers  and 
other  scientific  instruments. 


IRRIGATION  OF  THE  NILE  REGION 

BAKElAaE  AT  ASSIOUT— 2,750  PEET  LONO. 


SOUTH  OH  UPSTREAM   SIDE  OF 

Tolal  lengtb.  lU  miles:  miilmam  bright  abo' 

below,  67  (est.     Total  v-r.^,,^ 

The  monumental  dam  at  Assouan,  -which 
is  by  far  the  greatest  achievement  of  its 
kind  in  ancient  or  modem  times,  forms  a 
reservoir  in  the  Nile  valley  capable  of  stor- 
ing 1,000,000,000  tons  of  water,  practically 
creating  a  lake  more  than  140  miles  long. 
The  foundation  stone  was  laid  by  the  Duke 
of  Connau^t  on  February  12,  1899.  At 
times  fifteen  thousand  men  have  been  em- 
ployed, and  work  has  gone  on    day   and 


night.  At  other  times,  when  the  Nile  was 
in  flood,  labor  had  to  be  suspended  for  sev- 
eral weeks. 

One  gains  a  clearer  idea  of  the  magni- 
tude of  the  task  by  recalling  the  first  step 
taken ;  that  was,  to  divert  the  channel  and 
excavate  in  the  rocky  river-bed  a  trench  one 
hundred  feet  wide  and  as  many  feet  deep, 
in  which  to  lay  a  concrete  foundation  for 
the  massive  piers. 


SIO 
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At  its  best,  and  controlled,  the  Nile  is 
very  generous,  as  befita  the  majesty  of  its 
three  thousand  miles.  Joseph  the  Israelite 
drew  some  of  his  prosperity  from  it.  One 
of  the  irrigation  canals  he  planned  for 
Pharaoh's  people  is  still  in  use.  But  in 
most  moods  the  Nile  is  a  sullen  and  incon- 
stant stream,  and  even  in  the  days  when 
Egypt  was  the  granary  of  imperial  Rome 


until,  of  recent  years,  the  Sritieh  recon- 
structed them.  This  work  consists,  in 
eflEect,  of  two  brick  arched  viaducts  cross- 
ing the  Hossetta  and  Damietta  branches  of 
the  Nile,  having,  together,  132  arches  of 
16-feet-fonr- inches-span,  which  were  en- 
tirely closed  by  iron  ahiices  during  the  sum- 
mer months,  thus  heading  up  the  water 
about  15  feet  and  throwing  it  at  a  high 


THE  GKKAT  PAM  AT  ASSOUAN, 
to  loi'ha  u(  navlGutlbu  rhunui'l   fmui  tha  south. 


there  seems  to  have  been  no  ciiiiipn.iicnsivc 
attemi>t  to  govern  it. 

Napoleon  had  a  faint  perception  of  tbe 
thing  tliat  needed  to  be  done  when  lie  sug- 
gested a  dam  near  Cairo.  Tliat,  he  real- 
ized, would  double  the  cnltivahlc  area 
around  the  river's  mouth.  In  the  earlier 
portion  of  the  19th  century  two  barrages 
were  actually  built  at  that  spot  by  a  French 
engineer — badly  built,  however,  and  useless 


level  into  the  six  main-irrigation  canals  be- 
low Cairo,  In  the  summer  months  the 
whole  flow  of  the  Nile  is  arrested  and 
thrown  into  the  aforesaid  canals. 

The  most  important  of  the  works  con- 
.structed  to  enable  the  water  stored  up  in 
the  great  reservoir  to  be  utilized  to  the 
greatest  advantage  is  the  barrage  across  the 
Nile  at  Assiout,  about  250  miles  above 
Cairo,  which  was  commenced  by  Sir  John 
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Aird  &  Company  in  the  winter  of  1898, 
and  completed  in  1902.  In  general  prin- 
ciple this  work  resembles  the  old  barrage 
at  the  apex  of  the  delta;  but  in  details  of 
construction  there  is  no  similarity,  nor  in 
material,  as  the  old  work  is  of  brick  and 
the  new  one  is  of  stone.  The  total  length 
of  the  structure  is  2,750  feet,  or  rather 
more  than  half  a  mile,  and  it  includes  111 
arched  openings  of  16  four-inch  spans, 
capable  of  being  closed  by  steel  sluice- 
gates 16  feet  in  higbt. 

The  object  of  the 
work  is  to  improve  the 
perennial  irrigation  of 
lands  in  Middle  Egypt 
and  the  Fayonm,  and 
to  bring  an  additional 
area  of  about  300,000 
acres  under  such  irriga- 
tion by  throwing  more 
water  at  a  higher  level 
into  the  great  Ibrahim- 
ick  Canal,  the  intake  of 
which  is  immediately 
above  tlie  barrage. 

The  total  length  of 
the  dam  is  about  a  mile 
and  a  quarter ;  the  maximum  height  from 
the  foundation  is  about  130  feet;  Uie 
difference  of  level  water  above  and  below, 
67  feet ;  and  the  total  weight  of  masonry 
over  1,000,000  tons.  Navigation  is  pro- 
vided for  by  a  "ladder,"  of  four  locks,  each 
260  feet  long  by  32  feet  wid&  As  with 
the  case  of  Assiout,  the  difBculties  in  dam 
construction  are  not  in  design,  but  in  the 


other  unforeseen  conditions  would  be,  but 
that,  however  bad  the  conditions,  the  job 
could  be  done.  He  was  told  to  go  ahead 
with  the  work. 

The  first  channel  was  successfully  dosed 
on  May  17,  1899,  the  depth  being  about 
30  feet  and  the  velocity  of  the  current 
about  15  miles  an  hour.  In  the  case  of 
another  channel,  the  closing  had  to  be 
helped  by  tipping  in  railway  wagons  them* 
selves,  loaded  with  heavy  atones  and  bound 


THE    NAVIGATION  CHANNEL  ENTRANCE?  LOCKS  FROM  THB  NORTH. 

together  with  wire  ropes,  making  a  weight 
of  about  50  tons — this  great  mass  being 
necessary  to  resist  displacement  by  the  tor- 
rent. These  rubble  dama  were  well  tested 
when  the  high  Nile  ran  over  them ;  and  on 
work  being  resumed  in  November,  after  the 
fall  of  the  river,  water-tight  sand-bag  dams, 
or  "sudds,"  were  made  around  the  site  of 
the  dam  foundation  in  the  still  waters  above 


carrying  out  of  the  works.    When  "rotten  the  rubble  dams,  and  pumps  were  fixed  to 

rock"  in  the  bed  was  discovered,  Sir  Ben-  lay  dry  the  bed  of  the  river, 
jamin    Baker   frankly    reported   to  lord  This  was  the  most  exciting  time  in  the 

Cromer  that  he  could  not  say  what  the  early  stage  of  the  operations,  for  no  one 

extra  cost  and  time  involved  by  this  and  cqvIA  predict  whether  it  would  be  possiWe 
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IiOOKINQ  TO  THE  BAST  ALONG  THE  TOP  OF  THE 
DAM. 
ResulaUns  sear  tor  slulcei  to  tbe  right. 

to  dry  the  bed,  or  whether  the  water  would 
come  pouring  through  the  fissured  rocks  in 
alb^ther  overwhelming  volumes.  Twenty- 
four  12-inch  centrifugal  pimips  were  pro- 
vided to  deal  if  neceflsary  with  one  small 
channel;  but,  happily,  the  saud  bags  and 
gravel  and  sand  embankments  staunched 
^e  fissures  in  the  rock  and  tbe  interstices 
between  the  great  bowlders  covering  tbe 
bottom  of  this  channel,  and  a  couple  of 
twelve-inch  pumps  sufficed. 

ABJCT  07  WOBKEBB. 

The  masonry  of  the  dam  is  of  local  gran- 
ite, set  in  British,  Portland-cement  mortar. 
Tbe  interior  is  of  nibble  set  by  hand,  with 
about  40  per  cent  of  the  bulk  in  cement 
mortar,  four  parts  of  sand  to  one  of  cement. 
All  the  face  work  is,  of  course,  rock-faced 
adilar,  except  the  aluice  linings,  which  are 
finely  dressed.  The  maximum  number  of 
men  employed  on  this  dam  was  11,000. 

OU)  8TSTZ1C  OB  IBBIQATIOII. 

The  old  system  of  irrigation  was  little 
more  than  a  high  Nile  flooding  of  diffeient 


areas  of  land  or  basins  surrounded  by 
embankments.  Less  than  a  hundred  years 
agOj  perennial  irrigation  was  first  at- 
tempted to  be  introduced  b^  cutting  deep 
canals  to  convey  the  water  to  the  lands 
when  the  Nile  was  at  its  low  summer 
leveL  When  the  Nile  rose,  these  canals 
had  to  be  blocked  by  temporaiy  earthen 
dams,  or  the  current  would  have  wrought 
destruction.  As  a  result,  they  silted  up,  and 
had  to  be  cleared  of  many  millions  of  tons 
of  mud  each  year  by  enforced  labor,  much 
misery  and  extortion  resulting  therefrom. 

Moreover,  the  old  canals  and  the  dams  at 
the  delta  barely  touched  the  surface  of 
Egypt's  irrigation  problem,  the  problem  of 
avoiding  drouth  and  making  waste  lands 
fertile.  The  great  dams  at  Assouan  and 
Siut,  "inaugurated"  in  the  summer  of 
1903,  go  to  the  bottom  of  things  in  more 
tlian  one  sense  of  the  word. 

At  Assouan,  near  the  First  Cataract, 
nearly  six  hundred  miles  from  Cairo, 
the  Nile  is  a  mile  wide.  The  dam 
is  a  (juartor-mile  wider,  a  great  granite 
wall    that    rises    ninotv    feet    above    the 
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level  of  low  Nile,  and  is  sixty  feet  wide  at 
the  top. 

When  the  river  is  in  flood,  its  waters 
gush  through  one  hundred  and  eighty  mas- 
sive sluice-gates.  In  autumn  the  sluice- 
gates are  closed  until  the  reservoir  thus 
formed  is  full,  ready  to  be  distributed 
through  canals  and  ditches  over  the  agri- 
cultural land  on  either  side.  In  April  and 
August,  when  the  water  is  most  wanted  for 


the  crops,  the  supply  in  the  lower  river  is 
increased  from  the  reservoir. 

THE    DAK   AT   SIXTT. 

At  Siut,  about  half-way  between  Assouan 
and  Cairo,  is  a  subsidiary  dam  a  half-mile 
wide,  with  more  than  one  hundred  sluice- 
gates. Broadly  speaking,  the  two  reservoirs 
add  $400,000,000  in  land  values  to  the 
region  covered  by  their  operation. 


OLIVE  CULTURE  ON   AN   EXTENSIVE  SCALF 

THE  WORLD'S  BIGGEST  OLIVE  OBCHABD. 


Tlie  United  States  has  no  rival  as  far  as 
climate  and  other  resources  are  concerned. 
In  the  West  India  Islands  ^vhicli  we  have 
acquired,  in  Samoa,  in  the  Hawaiian 
Islands,  and  in  the  Philippines,  can  be 
produced  every  tropical  product  that  has  a 
commercial  value.  Hereafter,  we  may  grow 
our  own  spices  and  tropical  fruits,  our 
coflFee  and  our  hemp,  and  numerous  other 
peculiarly  tropical  productions,  which  are 
not  produced  in  the  United  States  proper. 

BESOTJRCES  OF  THE  UNITED  STATES  IN 
CLIMATE  AND  SOIL. 

In  our  own  countrv,  between  the  Atlantic 
and  the  Pacific,  from  British  America  on 
the  north,  to  Mexico  on  the  south,  we  have 
sucli  a  variety  of  resources  from  the  soil 
and  the  mountains,  from  the  forests  and 
the  plains,  as  to  make  us  almost  absolutely 
independent  of  the  world's  markets,  if  by 
chance  we  should  be  isolated  from  them.  It 
is  true  that  no  part  of  the  United  States  is 
in  the  tropics,  yet  in  Southern  California 
and  Florida  the  balmv  climate  makes  the 
cultivation  of  most  of  the  more  important 
tropical  i)lants  possible. 


In  Southern  California  is  located  the 
largest  olive  orchard  in  the  world.  There 
are  also  others  that  outclass  the  olive 
groves  of  the  Mediterranean  in  size.  Only 
in  a  limited  area  of  central  and  southern 
California,  and  in  Xew  Mexico  and 
Arizona,  cim  the  olive  be  produced,  in  this 
country.  It  is  quite  certain,  therefore, 
that  there  will  not  be  an  over  production. 

ORIGIN  OF  THE  OLIVE  IN  CALIFORNIA. 

Olive  orchards  in  Italy  are  looked  upon 
as  perpetual  fountains  of  wealth.  It  is 
more  than  a  hundred  years  since  the  first 
of  these  orchards  was  planted  by  the  Span- 
ish missicm  fathers  of  California,  who  did 
so  much  to  influence  the  early  industries 
and  life  of  that  state  when  it  was  a  part 
of  Spanish  Mexico.  The  success  of  their 
olive-tree  cultivation  proved  tlie  adapta- 
bility of  the  climate,  and  ever  since  that 
time  the  industry  has  been  steadily  grow- 
ing. From  the  olives  that  are  grown  in 
California  is  produced  from  24  to  31  per 
cent  of  oil.  They  are  richer  and  more 
palatable,  when  pickled,  than  are  the  im- 
ported green  olives  from  Italy.     The  de- 
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mand  for  ripe  olives  is  steadily  on  the 
increase^  and  in  the  year  1902  it  was  about 
80  per  cent  more  than  in  the  preceding 
year. 

THB  OXIVS  TBEE  KOBE  VALTTABLE 

WHSH  OLD. 

The  older  the  olive  tree  becomes^  the 
more  valuable  it  is  to  its  owner,  because  of 
its  prolific  bearing.  The  wood  of  olive 
trees  is  highly  prized  by  cabinet  makers, 
for  it  is  exceedingly  hard  and  susceptible 
to  a  high  polish. 
SBB  WOBIiD'S  BIGGEST  OLIVE  OBCHABD. 

This  mammoth  enterprise  is  located  at 
Syhnar,  twenty  miles  from  Los  Angeles, 
Califomia,  in  a  beautiful  amphitheater  in 
the  Sierra  Madre  mountains. 

The  ranch  contains  more  than  120,000 
trees.  There  are  1,200  acres  under  cultiva- 
tion, covering  an  area  whose  greatest  length 
is  three  miles  and  whose  breadth  is  two  and 
one-half  miles.  Each  acre  contains  110 
trees,  and  it  is  estimated  will  produce  2,000 
gallons  of  olives  yearly  for  the  next  20 
years.  This  amount  will  make  250  gallons 
of  oil,  which,  at  $2  per  gallon,  will  make 
the  revenue  $500  per  acre.  There  are  forty 
miles  of  roads  within  the  ranch.  Two  him- 
dred  and  ten  thousand  dollars  has  been  in- 
vested in  the  orchard  and  $15,000  in  the 
factory.  The  crop  of  1903  is  valued  at 
$225,000. 

TEH  TUCES  LABOEB  THAU  SPAIN'S 

GBEATEST. 

Although  the  olive  tree  has  been  culti- 
vated for  more  than  4,000  years,  and  olives 
have  formed  a  staple  food  of  some  of  the 
oldest  races  of  earth,  yet  the  young  orchard 
at  Sylmar  is  ten  times  as  large  as  the 
largest  olive  orchard  in  Spain  or  the  Holy 
Land. 


One  hundred  and  fifty  men  are  employed 
in  gathering  the  olives  in  harvest  time, 
which  is  throughout  the  months  of  Novem- 
ber, December,  January,  and  on  into  Feb- 
ruary. The  olive  berries  frequently  weigh 
down  the  branches  until  they  touch  the 
groimd.  Two  hundred  pounds  is  a  good 
average  day's  pick,  at  an  average  wage  of 
about  $1.50  per  day. 

The  Sylmar  ranch  was  planted  about 
1894,  and  the  trees  yield  about  SO  pounds 
of  olives  each.  An  olive  tree  does  not  come 
into  bearing  until  it  is  four  or  five  years 
of  age.  As  the  trees  are  supposed  to  live 
4,000  years,  indeed,  some  of  the  trees  on 
the  Mount  of  Olives,  in  the  Holy  Land,  are 
known  to  be  over  3,000  years  old — an  olive 
orchard  may  be  reckoned  on  permanently. 

BILLOWY  EXPANSE  OF  SILVEB  GBAY. 

The  big  olive  orchard  at  Sylmar  presents 
a  vision  of  surpassing  loveliness.  As  far  as 
the  eye  can  reach  it  is  one  sweeping,  bil- 
lowy expanse  of  silver  gray.  The  olive 
trees  themselves  are  not  unlike  willows  in 
their  graceful,  somewhat  drooping,  sil- 
houette. The  trees  are  arranged  in  orderly 
rows,  and  near  at  hand  one  sees  the  pecul- 
iarly beautiful  shade  knoAvn  as  olive  green, 
which  becomes  a  silver  gray  whenever  a 
breath  of  wind  discloses  the  under  side  of 
the  leaf.  In  the  distance  the  perspective 
reduces  the  size  and  assembles  the  trees, 
producing  an  effect  much  like  a  waving 
field  of  grain. 

The  earth  on  the  surface  is  always  care- 
fully pulverized,  and,  consequently,  the 
water  has  been  drawn  up  by  capillary  at- 
traction. There  is  a  strong  underground 
seepage  from  the  surrounding  hills. 
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ICAMHOTH  SICILIAN  OLIVE  TBEES. 

In  Sicily,  olive  trees  have  been  known  to 
attain  enormous  size,  one  having  grown  to 
the  dimensions  of  26  feet  in  circumference, 
with  an  expanse  at  the  top  of  fully  150 
feet. 

Italy  produces,  annually,  70,000,000  gal- 
lons of  olive  oil;  Spain,  23,000,000,  and 
the  United  States,  about  7,000,000. 

The  olive  berry  always  grows  on  new 
wood,  and,  in  order  to  increase  the  yield, 
the  tree  is  "cut  back"  and  new  wood  springs 
out,  which  bears  fruit  the  second  year.  It 
is  said  that  the  roots  of  the  olive  tree  extend 
as  far  into  the  earth  as  the  branches  rise 
above  the  soil. 

GATHEBINO  THE   CKOP. 

The  olives  are  carefully  gathered  in  can- 
vas buckets  made  for  this  purpose,  and  are 
brought  to  the  factory  in  spring  wagons,  to 
keep  them  from  bruising.  The  berries  are 
gathered  when  ripe,  although  "ripe"  olives 
are  frequently  "green"  in  color.  After  they 
reach  the  factory  the  olives  are  graded  into 
"ones,"  "twos,"  or  "threes,"  according  to 
size.  They  are  then  put  into  a  solution  of 
one  pound  of  lye  to  ten  gallons  of  water. 
This  takes  out  the  bitterness.  Here  they 
remain  a  week  to  ten  days.  Then  the  lye 
is  soaked  out  by  fresh  running  water,  and 
if  they  are  for  table  use  they  are  put  into 
a  solution  of  brine,  where  they  remain  per- 
manently until  bottled  up  or  shipped  away. 

The  olives  to  be  used  for  oil  are  gath- 
ered from  the  tree  a  good  deal  riper  than 
those  used  for  the  table.  The  oil  is  ex- 
tracted by  a  series  of  "crushers"  and  hy- 
draulic presses,  which  are  composed  of 
materials  that  will  not  absorb  odors,  stone 
and  metal  being  used  as  much  as  is  possible, 


CRVSBXBO  AND  PSE88IHG. 

In  Italy  the  olive  fruit  is  crushed  and 
pressed  by  a  simple  process.  A  platform 
of  strong  masonry  is  made  about  40  inches 
high  and  ten  feet  long,  the  surface  of  the 
top  being  slightly  hollowed.  At  the  center 
a  strong,  vertical,  wooden  axis  is  erected, 
to  which  is  aflSxed,  at  right  angles  to  the 
platform,  a  millstone  about  12  inches  broad 
and  weighing  about  1,600  pounds.  By 
means  of  a  shaft  and  yoke  beam,  a  donkey, 
or  ox,  slowly  moves  the  stone  around.  The 
olives  are  emptied  into  the  mill  trough  and 
crushed  to  pulp,  one  attendant  constantly 
turning  the  mass  over  with  a  shovel.  In 
half  an  hour  about  200  pounds  can  be  thus 
crushed.  The  thick  pulp  is  then  put  into 
soft  flat  rush  baskets,  each  having  only  a 
small  aperture  in  the  top,  and  these  are  ar- 
ranged in  the  press  in-  layers,  one  above 
another,  up  to  15,  mouth  upwards. 
Wooden  boards  arc  then  laid  across,  and 
then  comes  the  strong  cross  beam  of  the 
press.  To  this  is  attached  a  strong  wooden 
screw,  worked  bv  a  lever  in  the  hands  of 
six  or  eight  men,  first  slowly,  then  faster, 
and  finallv  screwed  home.  The  oil  flows 
readily,  and  runs  through  a  shoot  into  a 
hogshead  l>elow,  filled  up  to  four-fifths  of 
its  capacity  with  water,  so  that  as  the  oil 
runs  in,  the  heavy  impurities  may  be  de- 
posited and  the  soluble  matter  taken  up 
by  the  water,  leaving  the  oil  to  collect  on 
the  surface.  The  pulp  is  thus  passed 
through  the  mill,  two,  three  or  four  times, 
and  the  final  residue,  amounting  to  about 
70  per  cent  of  the  original  fruit,  is  mostly 
sold  to  the  large  oil  works,  where  it  is 
worked  over  agsiin.  Formerly,  it  was  dis- 
posed of  to  the  bakers  for  heating  their 
ovens, 
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HOW  RUBBER  IS  MADE  TO-DAY 


Bat  two  centories  have  elapsed  since 
rabber  was  Imowii  only  as  a  curiosity;  to- 
day it  is  in  common  use  in  nearly  ererj 
industry  and  household. 

THB  PB00B88  ov  xnuBora. 

The  system  by  which  crude  rubber  is 
brought  down  to  merchantable  condition,  is 
a  simple  method  of  kneading  by  steam 
rollers.  First  the  crude  rubber  is  soaked 
in  hot  water  for  several  hours.  After  this 
operation,  it  is  cut  up  into  pieces  of  con- 
venient  size  and  run  through  a  washer, 
which  is  a  machine  equipped  with  heavy 
corrugated  steel  rollers.  Here  it  passes 
through  and  through  until  it  is  crushed  and 
mangled,  all  the  time  being  washed  clean 
of  bugs  and  other  impurities,  that  get  into 
the  rubber  tree.  The  rubber  is  very  sticky 
and  after  the  washer  has  completed  its 
work,  one  sees  nothing  but  a  sticky  mass  in 
long  sheets.  These  are  allowed  to  dry  and 
then  are  run  through  heavier  rollers. 

THX  PB0CE8S  OF  HIXIHa. 

After  this  process  the  rubber  is  run 
through  the  "mixers,"  which  consiet  of 
large  hollow  steel  rollers  having  steam 
pipes  inside  of  them,  to  furnish  heat  in  the 
operation  of  mixing,  and  also  a  set  of  water 
pipes  by  which  the  rubber  may  be  cooled 
when  necessary.  Through  the  rollers  the 
rubber  passes.  So  adhesive  is  it  that  it 
sticks  fast  to  the  rollers  and  has  to  be  con- 
stantly cut  ofF  by  means  of  a  sharp  knife, 
and  thrown  back,  for  another  rolling.  Great 
power  is  needed  for  this  process  because  the 
sticky  mixture  retards  the  rollers.  When 
the  kneading  is  all  but  completed,  a  color- 
ing compound  is  added  to  the  mass  to  give 


it  the  tint  desired  in  certain  kinds  of  usioB 
for  which  it  is  intended. 


After  this,  the  rubber  is  run  throu^  four 
polished  steel  rollers,  one  above  the  other, 
and  here  it  gets  its  proper  thickness.  These 
rollers  or  "calenders"  are  used  also  for 
crushing  the  rubber  into  cotttm  ducking, 
for  making  rubber  cloth,  etc. 

Manufactured  rubber  goods  are  made  Ity 
this  method  of  compression  instead  of  by 
melting  and  pouring  into  molds. 

THE   PBOCESa   OF   VITLCAHIZnTQ. 

Charles  Goodyear  discovered  the  process 
of  %'ulcaiiizing  rubber,  a  process  which  con- 
s!st:4  ill  clianging  the  chemical  composition 
of  rubber  by  heat,  whereby  its  sticky  and 
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elastic  properties  arc  removed  and  the  rub- 
ber is  given  greater  durability.  This 
process  consists  in  submitting  tbe  rubber 
to  a  great  pressure  under  heat,  by  means 
of  hydraulic  presses.  Generally,  about 
2,000  pounds  are  brought  to  bear,  and  the 
presses  are  connected  with  steam  so  as  to 
secure  the  desired  heat. 

ODD  METHOD  OF  VUIXAHIZING  BTJBBm 


An  odd  method  is  employed  to  vulcanize 
rubber  belts.  A  stretcher  is  used  to  take 
the  stretch  out  of  the  belts.  This  is  made 
up  of  two  sets  of  heavy  clamps,  and  a  great 
hydraulic  ram  which  exerts  a  pressure  of 
2,000  pounds  to  the  square  inch.  In  this 
manufacture,  the  belting  has  already  lieen 
made  by  pressing  the  rubber  into  the  cotton 
duck.  This  is  now  cut  into  strips  of  do- 
sired  length,  and  the  -strips  are  laid,  one 
over  the  other,  until  the  thickness  of  the 


desired  belt  is  obtained.  Then  a  strip  of 
thin,  pure  rubber  is  wrapped  about  the 
several  folds.  The  whole  belt  may  then  be 
put  into  a  steam  press  and  vulcanized. 

BITBBEB   HOSE. 
When  rubber  hose  is  made,  a  rubber  tube 

is  first  slipped  over  a  mandrill,  and  cotton- 
duck  stripping  is  wrapped  about  it  until 
the  desired  thickness  is  attained.  Then,  a 
thin  sheet  of  rubber  is  rolled  about  it  all. 
This  is  covered  with  strips  and  sent  to  the 
vulcanizing  press.  Tbe  press  consists  prin- 
cipally of  an  iron  pipe  which  is  thrust  into 
the  hose.  Steam  is  admitted  to  the  pipe 
and  the  liose  is  heated.  When  the  process 
is  over,  compressed  air  Is  blown  between 
the  hose  and  tlie  pipe  to  remove  it.  Fire- 
men's hose,  with  its  cotton  outside,  is  made 
by  drawing  a  rubber  tulx*  within  the  cotton 
tubing,  and  (hen  the  whule  is  charged  with 
stiiaiti. 


RUBBER  TREE  IN  V.  3.  BAHRACK8,  KEY  WEST,  OVER  100,1:  KAKo  OLP- 
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HOW  SALT  IS  PRODUCED 


While  salt  is  mined  in  m&nj  foreign 
countTiefl,  much  of  the  supply  of  the  United 
States  eomsa  from  the  wells  of  Kansas  and 
New  York,  from  Salt  Lak^  in  Utah,  and 
from  Michigan,  Louisiana,  Ohio,  West 
Vii^nia,  Nevada  and  California.  Salt 
blocks  are  often  erected  in  the  vicinitj  of 
forests  where  there  are  sawmills,  so  that 
the  refuse  from  the  mills  may  be  used  as 
fuel 
THB  KAmSTEE  (MICHiaAN)  SALT  WBH^ 

One  of  the  best  equipped  plants  for  salt 
manufacture  is  located  near  Manistee, 
Michigan.  Under  the  great  forest  near 
Manistee  is  a  stratum  of  salt  nearly  30  feet 
thick,  lying  about  2,000  feet  from  the  sur- 
face of  the  earth. 


After  a  derrick  has  been  built  about  80 
feet  high,  the  process  of  manufacturing 
aalt  in  thi»  vicinity  is  some- 
what as  follows.  A  well  is 
driven  by  means  of  pipes  and 
a  sand  pump,  until  by  the 
pressure  of  air  pumps  brine 
can  be  forced  to  the  surface. 
This  brine  is  pumped  at  the 
rate  of  about  2,400  barrels  in 
24  hours.  As  the  brine  is 
brought  up  it  is  stored  in  great 
cisterns.  From  these  cisterns 
the  brine  is  drawn  to  settlers, 
vhere  it  is  subjected  to  a  heat 
of  170  degrees  F.  Then  it 
is  allowed  to  cool  and  let  the 
impurities  settle.  Gypsum  is 
the  principal  impurity,  and 


if  it  were  not  drawn  off  it  would  fcmn  a 
coating  on  the  machinery  of  the  plant  and 
would  clog  it. 


The  brine  now  is  taken  into  a  long  box 
over,  what  is  called  a  "grainer,"  This  de- 
vice consists  of  a  long,  shallow  tank  in  the 
bottom  of  which  are  several  steam  pipes. 
When  the  brine  has  been  admitted  to  this 
the  steam  is  turned  on,  the  brine  is  heated 
and  evaporation  rapidly  takes  place.  To 
assist  in  this  operation  paddles  are  at  work 
stirring  the  brine.  As  rapidly  as  the  brine 
cools,  the  salt  forms  at  the  bottom  of  the 
grainer,  and  in  24  hours  a  layer  will  be 
found  nearly  eight  inches  deep.  From  this 
point  the  salt  is  lifted  by  perforated  shov- 
els to  a  runway,  and  as  soon  as  it  is  drained, 
it  is  shoveled  into  cars  and  taken  to  the 
stora^  bins. 

One  of  the  plants  near  Manistee  has  five 
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wells,  three  eistems,  eacL  100  feet  long,  8 
feet  deep  and  18  feet  wide,  and  six  settlera 
capable  of  holding  24,000  barrels  of  brine. 
These  cisterns  and  settlers  when  filled  hold 
enough  brine  to  make  10,000  barrels  of 
salt. 

THE  VACUUM  METHOD. 

Another  process  for  salt  making  is  called 
the  "vacuum-pan"  iiietliod  and  consists  in 
heating  the  brine  in  a  large  air-tight 
cylinder,  where  it  is  boiled  by  steam.  The 
air  pressure  is  removed  to  some  extent  in 
this  boiler  and  at  150  degrees  F.  the  evap- 
oration is  very  rapid.  The  grains  of  salt 
fall  to  the  bottom  of  the  cylinder,  or  "pan," 
and  by  means  of  an  endless-bucket  belt  tlio 
salt  is  taken  automatically  to  bins  for 
draining.  After  it  has  drained  about  18 
hours,  it  is  stored  away.  Some  plants  have 
two  pans  working,  one  for  day  and  one  for 
night,  for  it  is  necessary  to  clean  the  pans 
everj'  12  hours.  The  capacity  of  each  pan 
is  600  or  700  barrels  of  salt  daily. 

BBEAKING 

Salt  plants  generally  have  a  great  supply 
of  salt  on  band.  It  is  stored  in  great  sheds 
several  hundred  feet  long,  and  freqnently 
become  so  hardly  packed  tliat  it  is  difficult 
for  the  laborers  to  break  it  up.  Coarse  salt 
does  not  pack  so  tightly  as  the  vacuum  salt, 
TIic  latter  kind  often  gets  as  hard  as  a  wall 
of  marble.  Then  men  must  work  at  it  with 
pickaxes,  shovels  and  even  compressed  air 
drills.  These  drills  are  about  ten  inches  in 
diameter  and  are  moimted  on  trucks,  so 
that  they  may  be  wheeled  about  easily.  To 
bring  down  a  quantity  of  packed  salt,  a  row 
of  holea  is  drilled  about  six  feet  into  the 
wall,  a  few  inches  above  the  floor.  Enough 
will  then  fall  in  to  keep  a  gang  of  mrai 
packii^  for  a  namber  of  daya. 
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The  followiiig  paragraph  is  taken  from 
the  "Little  Chronicle,"  of  Chicago: 

•IBAX  FLOW  TOBHS  TTP  SALT  C&UST 
XZGHST  UNGUES  THICK. 

In  the  southern  part  of  California,  in  a 
region  known  as  the  Colorado  Desert,  near 
the  Colorado  River,  is  a  deposit  of  salt  cov- 
ering 1,000  acres.  It  lies  over  250  feet 
below  sea  level  and  was  formed  by  salt 
springs.  Over  this  area  a  crust  of  crystal- 
lized salt,  eight  inches  thick,  has  formed  so 
hard  that  it  has  to  be  turned  up  by  a  steam 
plow.  A  company  has  been  taking  out  salt 
for  fifteen  years  imdisturbed,  but  last  De- 


cember the  United  States  got  out  an  injune- 
tion  against  it  for  mining  on  public  land. 
The  suit  is  still  pending  in  the  courts. 
When  the  question  is  settled  there  will  be 
great  activity  in  the  r^on.  Only  ten  acres 
have  been  touched.  A  great  drying  and 
miUing  plant  has  been  erected  at  Salton, 
an  artesian  well  sunk,  and  a  big  town  of 
Japanese  and  Indian  workers  built  up. 
White  men  could  not  work  in  temperatures 
of  140  degrees  over  the  glittering  white 
field.  The  Indians  wear  colored  goggles 
and  suffer  intolerable  thirst,  which  the  alka- 
line water  of  the  single  artesian  well  fails 
to  quench. 


HIGH-GRADE  TOBACCO  GROWN  UNDER  MAMMOTH  TENTS 

A  SHBEWD  YAJnCEE'S  SCHEME  TO  BEVOLTTTIONIZE  THE  TOBACCO  HABXET. 


In  Connecticut  is  foimd  a  remarkable 
innovation  in  tobacco  culture,  consisting  of 
a  tent  covering  eight  acres,  devoted  to  this 
purpose. 

EXTRA  FINE  QUAIJTY  BBINGS  43  CENTS 
PEB»  FOUND  EXTRA. 

There  are  others  in  the  same  district,  and 
under  these  broad  canopies  Sumatra  leaf 
tobacco  is  grown,  so  much  finer  in  quality 
than  that  raised  in  the  open  fields  that  it 
commands  68  cents  per  pound,  while  the 
latter  brings  but  25  cents. 

In  1892,  Ariel  Mitchelson,  of  Tariff- 
ville,  Connecticut,  inaugurated  the  idea  of 
growing  tobacco  under  cover.  At  a  cost  of 
$250  per  acre  he  tented  18  acres  of  his 
best  tobacco  land  with  cheesecloth  and  pro- 
duced a  crop  of  Sumatra  leaf  far  superior 
to  any  theretofore  grown  in  the  United 
States. 

Firsts  posts,  nine  feet  high,    were   put 


up,  one  rod  apart,  on  spaces  of  tobacco 
land  aggregating  18  aci*es.  Over  and  be- 
tw'een  the  posts  stringers  and  lines  of  gal- 
vanized wire  run,  and  then  cheesecloth  was 
spread  and  drawn  taut  over  all. 

ONE  HUNDRED  AND  NINETY-SIX  TENT- 
POSTS    TO   THE  ACBK 

The  tents  were  of  unexampled  hugeness, 
and  were  very  strong,  for  they  were  forti- 
fied 19G  posts  to  the  acre,  and  with  an 
abimdance  of  snap  hooks,  rings  and  cloth. 

In  the  tents,  Sumatra  leaf  tobacco  was 
planted,  the  rows  being  set  out  in  the  dif- 
ferent tents  at  different  times,  in  order  that 
the  several  crops  would  ripen  one  after  tlie 
other.  As  soon  as  the  plants  began  to  grow 
the  advantages  of  the  cheesecloth  covering 
liegan  to  manifest  themselves. 

First,  there  was  the  freedom  from  in- 
sects; all  the  evil  from  that  source  was 
quite  destroyed. 
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The  soil  kept  soft  It  did  not  harden  nor 
cake. 

In  a  word,  the  tents  united  all  the  ad- 
vantages of  the  open-air  and  of  the  hot- 
house. The  plants  had  tiie  hardy  vigor  of 
their  out-door  brothers,  and  at  the  same 
time  they  had  the  fineness  that  a  hothouse's 
protection  gives.  By  the  time  early  sum- 
mer had  arrived  they  had  reached  so  great 
a  height  that  their 
leaves  touclicd  the  nine- 
foot  roof. 

Men  caino  from  all 
quarters  tlien  to  ad- 
mire them.  Xcver  had 
such  Sumatra  leaves 
been  seen.  Tliey  were  ' 
from  twenty  to  twenty- 
four  incliea  long,  thin 
and  of  the  best  imagin- 
able shape  and  size  for 
wrappers,  since  each 
promised  to  yield  two 
full  cuts  without  waste. 
The  Secretary  of  Agri- 
culture appeared,  and 
could  not  praise  enough 
tlie  enterprise  of  Mr. 
Mitchelson.  Companies 
for  the  growing  of  to- 
bacco in  tents  began  to 
form  and  land  began  to  be  bought,  and  land 
values  began  to  go  up  amazingly. 

TWO  THOUSANB   POUNDS  OP   TOBACCO 

fER  ACBE.     FBICB,  68  CXiNTS 

FES   POITND. 

Meanwhile  the  tobacco  was  harvested. 
The  first  trial  field  of  a  third  of  an  acre 
yielded  700  pounds,  and  sold  for  $473.70, 
an  nvprage  of  68  eente  a  pound.  This  price 
compared  well  with  the  25  cents  a  pound 


that  was  being  paid  at  the  time  for  leaf 
grown  in  the  old  way. 

And  the  tobacco  itself  compared  well 
with  the  tobacco  grown  in  the  old  way.  It 
yielded  2,000  pounds  to  the  acre — an  un- 
precedented yield — and  the  leaves  were  of 
an  unprecedented  size,  an  unprecedented 
shape,  and  an  unprecedented  quality.  Uni- 
versally they  were  admitted  to  excel  the 


UBTHOD   OP    DRTINQ  TOBACCO. 

leaves  that  arc  grown  in  Sumatra  itself. 
Sumatra  docs  with  America  a  business  in 
cigar  wrappers  that  amounts  annually  to 
$6,000,000.  In  Connecticut  and  in  Massa- 
chusetts, since  a  way  has  been  found  to 
excel  the  imported  crop,  they  expect  now  to 
take  from  Sumatra  all  that  business.  That 
is  why  tents  are  going  up  all  over  the  Con- 
necticut and  Massachusetts  tobacco  country 
— ^why  green  fields  are  coming  to  resemble 
great  aggregations  of  colossal  circuses. 
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The  accompanying  cut  illuetrates  the 
method  of  planting  tobacco  in  the  tropice. 
It  is  not  materially  different  from  that 
followed  in  the  United  States.  Although 
a  perennial  plant,  tobacco  is  grown  annually 
from  seed.  It  flourishes  best  in  tropics,  but 
acclimatizes  itself  In  any  country.  It  is 
estimated  that  nearly  2,000,000  acres  of 
the  eartli's  surface  are  devoted  to  tobacco 


QKADES    OP   t.HAT 

The  leaves  of  the  tobacco  plant  naturally 
grow  in  three  grades.  Those  nearest  the 
roots  are  the  strongest,  since  they  have  the 
first  call  upon  the  sap  of  the  plant  Leaves 
half  way  up  tlie  stem  are  of  medium 
strength,  while  the  topmost  are  the  mildest. 

About  the  beginning  of  September  the 
crop    is  gathered.     Sometimes  leaves  are 


PLANTING  TODACCO. 


culture.  Its  cultivation  is  a  matter  of  great 
care,  requiring  constant  and  experienced 
attention.  The  rich,  moist  soil  which  yields 
the  best,  is  exhausted  of  its  mineral  con- 
stituents by  tobacco  in  a  greater  degree 
than  by  any  other  plant.  These  minerals 
form  the  ashes  of  burning  tobacco.  It 
absorbs  from  the  soil  even  the  chlorine  of 
coDunon  salt,  which  it  does  not  require,  and 
which  injuree  it  for  use. 


gathered  at  intervals  in  order  to  obtain 
uniformity  of  quality.  As  a  rule,  the  plant 
is  cut  down  at  once  by  severing  the  stem 
in  the  morning,  and  then  is  carefully  laid 
on  the  ground  and  exposed  to  the  heat  of 
tlie  Sim  during  the  day,  the  juicy,  brittle 
leaves  thus  becoming  wilted  or  placid,  and 
bendable  without  breaking.  Before  even- 
ing, the  leaves  are  carefully  collected  and 
stored  in  sheds. 
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MONSTER  SHIP   CANALS. 


The  necessity  of  a  canal  to  connect  the 
Atlantic  and  Pacific  oceans  has  long  been 
apparent  and  great  amounts  have  been 
expended  in  efforts  to  accompHsh  it. 

TEE  FAXAHA  OANAL  PBOJEOT. 

From  the  standpoint  of  many  expert 
scientific  engineers  the  Panama  route, 
which  followed  the  course  of  the  water- 
way connecting  Colon  on  the  Atlantic 
with  Panama  on  the 
Pacific,  was  considered 
more  feasible  than  that 
across  Nicaragua, 
which  was  to  run  from 
Greytown  on  the  Af^ 
lantic  side  to  Brito  on 
the  Pacific,  and  in- 
eluded  the  use  of  the 
San  Juan  river  and 
Lake  Nicaragua.  On 
January  4,  1904,  the 
French  bondholders  (jf 
the  Panama  route 
offered  their  plant  to 
the  United  States  for 
$40,000,000.  It  had 
already  been  cut  about 
two-thirds  of  the  way  across  the  isthmus. 
The  United  States  offered  Colombia  $10,- 
000,000  upon  the  ratification  of  the  Hay- 
Herran  treaty,  which  gave  the  former  the 
right  to  build  the  canal.  This  was  re- 
jected by  the  Colombians  and,  on  Novem- 
ber 6,  1903,  the  American  government 
recognized  the  independence  of  Panama 
and  entered  into  a  treaty  with  the  new 
republic  which  granted  to  the  United 
States  the  control  of  the  canal  zone  and 
authorized  the  Panama  Company  to  sell 


its  rights  for  the  sum  offered.  On  Apnl 
27,  1904,  the  title  to  the  property  was 
formally  transferred  to  the  United  States. 

THE  SUEZ  OAMAL. 

The  Suez  canal,  connecting  the  Medi- 
terranean and  Red  seas,  is  100  miles  long 
and  was  constructed  in  ten  years  at  a  cost 
of  $100,000,000.  The  idea  of  such  an 
artihcial  waterway  first  came  to  Napoleon 


ABE  MADE, 


Bonaparte,  but  waa  given  up  when  it  was 
supposed  that  the  Red  Hea  was  thirty  feet 
above  the  Mediterranean,  In  1841,  when 
British  scientists  proved  this  to  be  an  error, 
Ferdinand  de  Lesseps  began  to  investigate 
the  problem  of  a  canal.  In  1856,  by  per- 
mis.sion  of  the  Khedive  of  Egypt  and  the 
Sublime  Porte,  the  Universal  Company  of 
the  Maritime  Suez  Canal  was  formed. 
Half  the  capital  for  conducting  the  work 
was  raised  by  popular  subscription,  mostly 
in  France.    The  other  half  was  raised  by 
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the  Khedive.  Work  was  begun  April  25, 
1859,  and  on  November  16,  1869,  the  canal 
was  opened,  for  navigation.  The  route  of 
this  canal  includes  Lake  Menzaleh,  Lake 
Timsah  and  the  Bitter  Lakes.  Originallj, 
the  canal  was  from  150  to  300  feet  wide 
at  the  surface  of  the  water,  and  72  feet 
wide  at  the  bottom,  with  a  minimum  depth 
of  26  feet.  In  later  years  it  has  been  con- 
aiderablj  widened  and  deepened  to  28  feet. 


backwards  the  water  of  the  Chicago  river 
that  for  years  polluted  Lake  Michigan  and 
Chicago's  drinking-water  supply  with  the 
tilth  of  the  city's  sewers.  For  years  the 
Chicago  river  served  as  a  sewer  for  the  city, 
draining  every  factory,  slaughter  house  and 
cesspool  of  the  district.  Sanitary  engineers 
believed  that  a  wide  canal  connecting  the 
Chicago  river  with  the  Desplaines  river 
and  thus  flushing  off  the  water  tlixough  the 
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DRAINAOK  CANAL  VIEW 

Tho  British  government  now  owns  the 
shares  originally  owned  by  tho  Khedive. 
From  486  vessels  and  $1,031,865  earned 
the  first  year  of  the  canal's  history,  its  busi- 
ness has  increased  nearly  twenty  fold. 


THE  CHICAGO  DBAINAOB  CANAI^ 

A  work  of  recent  construction  and  great 
importance  is  the  Drainage  Canal  of  Chi- 
cago.   The  purpose  of  this  canal  is  to  turn 


Illinois  river  into  the  Mississippi  would 
remove  this  great  danger  to  hoaltli.  From 
this  canal  some  day  will  develop  a  great 
waterway  from  Iho  Grciit  Lakes  to  tho  Gulf 
of  Mexico,  for,  all  that  is  needed  is  the 
further  dredging  of  several  atrenma  along 
the  route.  The  water  from  Lake  Michigan 
flows  up  stream  in  the  Chicago  river  and 
out  through  a  cut  that  connects  with  the 
south  branch  of  the  river,    to    Lockport, 
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Illinois^  where,  through  a  great  dam  and 
controllmg  works,  it  runa  into  the  Dea- 
plaines  river,  to  Joliet,  and  through  the 
Illiuois  river  into  the  Mississippi.  The 
cut  is  160  feet  wide,  is  constructed  of  mas- 
onry six  feet  thick,  has  a  capacity  of  600,- 
000  cubic  feet  of  water  a  minute,  and  will 
admit  ocean  vessels.  The  whole  sewer 
system  of  Chicago  is  being  reversed  to  flow 
into  tlie  canal. 

A  great  agitation  was  raised  in  t«wnri 
along  the  ilississippi  river  when  the  sew- 
age of  Chicago  was  turned  into  the  canal, 
because  of  fear  lliiit  it  might  contaminate 
the  Mississippi,  whicli  furnishes  the  water 
supply  for  those  cities.  Bacteriologists, 
howevei',  proved  that  there  was  no  danger 
from  this  source, 

THE    KILE    CANAL. 

One  of  the  greatest  ship  canals  of  the 
old  world,  when  completed,  will  be  the 
Kile,  c'ounecling  tlic  Baltic  with  the  Black 
Sea.     AViii-k  >v:h  begun  on  this  in  1898  bv 


the  Russian  government  The  route  lies 
along  the  River  Dnieper  which  flowa  into 
the  Black  Sea  and  connects  this  river  with 
the  Dwina  river  which  empties  into  the 
Baltic  sea  at  Riga.  It  begins  at  Riga,  runs 
along  the  Dwina  as  far  as  Duneberg  where 
it  is  connected  with  the  Beresina  by  a  great 
cut  across  country.  Thence  the  Beresina 
and  Dnieper  complete  the  connection  with 
the  Black  Sea.  The  total  length  of  the  line 
is  about  1,000  miles  and  about  125  miles 
of  the  distance  is  tlirough  an  artificial  cut. 
The  canal  is  307  feet  wide  and  about  30 
feet  deep,  thus  allowing  vessels  of  greatest 
draught  to  pass  friim  one  sea  to  the  other. 
The  cost  of  the  enterprise  will  be  about 
$120,000,000,  allowing  for  the  use  of  con- 
vict labor  hy  tlie  Russian  government.  The 
whole  canal  will  be  under  Russian  sov- 
ereignty, thus  being  of  great  political  sig- 
nificance. Seventeen  large  ports  will  be 
established  along  the  line  to  enable  vessels 
to  make  harimr  when  so  desired.  The  route 
can  be  traversed  in  six  days. 
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■WONDEBS  OF  INDUSTRIAL  PBOOREHB 


GREAT  STRIDES  IN   THE  OIL  INDUSTRY 


The  pniblem  of  cheap  fuel  for  steam- 
eliiitd,  ruihva^'s  aud  great  industrial  plauts 
calls  particular  attoutiou  to  what  has  been 
acbic^'ed  in  the  last  few  veara  towards  tlie 
IjroductioD  of  oil  in  the  United  States,  and 
its  use  for  steaiu-making  purposes,  ilany 
years  ago  the  disco\ery  of  oil  in  Ohio  and 


will  bj  a  few  men  and  were  generally  regu- 
lated upward. 

TEXAS    OIL    DISCOVEBIES    STIMULATE 

THE  USE  OF  OIL  FOB  FUEL. 

With  the  discovery  of  oil  in  tho  Beau* 

mont  district  of  Texas,  however,  came  the 

movement  to  use  oil  for  fuel  in  many  locali- 
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tiie  Central  Western  states,  gave  rise  to 
the  great  industry  of  refining  oils  into  ker- 
osene and  lubricating  oils.  From  year  to 
year,  oil  was  discovered  in  other  states  and 
in  foreign  countries,  so  that  .is  an  illumin- 
ant,  it  became  a  household  word.  But  oil 
was  still  too  expensive  to  be  used  in  great 
quantities,  and  moreover,  its  output  was  so 
completely  controlled  by  the  Standard  Oil 
Company,  that  prices  could  be  regulated  at 


ties,  in  place  of  coal  and  wood.  This  re- 
sulted from  the  cheap  price  at  which  prao- 
tically  unlimited  quantities  could  be  se- 
cured. Thus  many  steamships  which  left 
Southern  ports  where  little  or  no  coal  was 
obtainable  except  at  a  high  price,  equipped 
their  furnaces  for  oil.  The  Southern  Pa- 
cific Railway  was  probably  in  the  van  in 
this  respect,  and  now  uses  oil  almost 
exclusively  in  its  engines  throughout  the 
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Soutliwest.  Many  other  instances  of  the 
great  value  of  Uic  oil  industry  to  the 
Southwest  can  be  recited.  Breweries,  mills, 
cotton  presses  and  an  almost  endless  chain 
of  power  plants  now  use  oil.  Naturally, 
the  steam  plants  tlutt-funiisli  power  to  drill 
new  oil  wellSj  use  oil  from  neighboring 
wells.  There  are  many  settlements  through- 
out the  coimtry  to  which  the  discovery  of 
oil  has  brought  much  prosperity.  Ohio 
thrives  greatly  from  this  industry,  as  do 


history  of  this  litUe  place,  and  of  its  great 
oil  boom. 

STOBT    OP   IBB  TEXAS   OIL   7EVEB. 

Numerous  reasons  have  been  given  for 
the  discovery  of  the  oil  at  Beaumont.  Pos- 
sibly the  most  picturesque  is  that  men  drew 
conclusions  that  a  stream  of  oil  flowed  im- 
der  the  great  state  and  pointed,  as  proof, 
to  the  oil  up  north,  at  Corsicana,  and  to 
an  oil  pool  that  was  constantly  swirling 


Indiana  and  sections  of  neighboring  states. 
California  has  recently  shown  great  oil  de- 
posits, and  so  productive  is  the  spout  in 
northern  Texas,  at  Corsicana,  that  a  visitor 
views  the  town  as  an  aggregation  of  im- 
mense derricks, — an  oil  well  in  every  door- 
yard.  But  since  Beaumont,  away  off  in 
the  southeastern  comer  of  Texas,  has  made 
BO  noticeable  a  revival  in  oil  well  specula- 
tion, it  may  suffice  to  tell  something  of  liie 


ALLEY,  CALIFOllNIA. 


in  the  waters  of  the  Gulf  of  Mexico,  off 
the  coast.  Howbeit,  in  Januarj-,  1901, 
prospectors  struck  oil.  The  well  proved,  to 
be  of  immense  flow.  At  once  the  news  of 
the  discovery  was  noised  about  over  the 
South.  More  prospectors  came  t«  the  dis- 
trict, to  drill,  and  before  long,  a  thriving 
city  took  the  place  of  the  sluggish  town  of 
Beaumont. 
A  boom  struck  the  town.    A  short  dis* 
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tance  away,  on  a  small  elevation  known  as 
Spindle  Top  Hill,  derricks  began  to  go  up 
until  a  veritable  forest  of  them  appeared. 
Thje  price  of  land  mounted  fabulously,  as 
new  oil  wells  "came  in."  Fortunes  were 
made  in  a  day.  The  streets  of  the  little 
town  were  thronged  with  visiting  specula- 
tors, who  were  looking  for  chances  of  snap 
investments,  or  for  opportunities  to  unload 
stock  in  any  of  the  numerous  oil  companies 
that  sprang  up.  One  caught  the  speculative 
fever  from  the  atmosphere.  It  may  be 
well  to  relate  some  of  the  instances  of 
lucky  strokes  made  by  the  first  specula- 
tors. 

As  soon  as  tlie  news  came  of  the  first  oil 
struck,  there  was  one  man  who  had  faith 
in  the  oil  bearing  properties  of  the  district, 
but  he  had  only  $20  to  his  name.  Xothing 
daunted,  however,  he  gave  that  sum  for 
the  option  on  the  purchase  of  a  large  plat 
of  ground  near  where  the  oil  was  first  dis- 
covered. Then,  going  to  New  Orleans,  he 
interested  several  capitalists  and  expert  en- 
gineers in  the  project,  organized  an  oil  com- 
pany, and  after  drilling  some  time,  came 
upon  a  big  "gusher."  A  few  months  later, 
without  having  sold  any  oil  worth  men- 
tioning, the  company  sold  the  well  to  an- 
other company,  for  $1,250,000.  Immedi- 
ately after  this,  drilling  was  begun  on 
some  of  the  land  still  retained,  and  another 
paying  well  was  found.  People  of  all  sorts 
and  means  got  the  fever  and  invested  their 
money  in  oil  stock,  or  land.  Oil  companies 
by  the  hundreds  were  organized  within  a 
few  months,  some  of  them  with  no  other 
idea  than  getting  money  out  of  guilelefls 
country  people,  for  prettily  engraved  cer- 
tificates of  worthless  stock.  Shares  in 
companies  were  sold  over  the  whole  country, 
some  as  low  as  ten  cents  a  share.    Bich  and 


poor  alike  became  enthusiasts.  Even  the 
street  urchins  speculated.  The  writer,  one 
day  during  the  boom,  met  a  bootblack  in 
Beaimiont,  who  offered  to  sell  to  him  for 
$800,  stock  which  had  cost  him  only  $30, 
and  upon  being  refused,  sold  it  a  few  min- 
utes later,  at  the  desired  price. 

THE  NEWSFAPEB  MAN'S  SFECTTLATIOlir. 

A,  young  newspaper  man  who  was  well 
known  to  several  stock  promoters,  was  given 
an  opportunity  to  buy  stock  of  one  of  the 
companies  before  oil  was  struck.  Not  hav- 
ing the  money  he  was  given  the  stock  on 
credit.  Within  two  weeks,  half  tliis  man's 
purchase  was  sold,  and  after  paying  for 
the  whole  purchase,  he  had  several  thou- 
sand dollars  profit  and  the  other  half  of 
his  stock.  This  half  of  the  stock  was  sold 
at  a  high  price,  but  the  company's  well 
proved  to  l)e  only  a  "duster" — that  is,  a 
pocket  of  gas,  but  no  oil — and  the  shares 
were  not  worth  the  paper  they  were  printed 
on. 

The  speculation  in  land  went  on  at  a  tre- 
mendous rate.  A  few  wise  countrymen, 
who  had  barren  lands  which  were  not 
w^orth  more  than  $2  an  acre,  sold  them  for 
as  many  thousands.  There  was  little  trou- 
ble taken  to  prove  ownership,  or  to  record 
purchases.  Transactions  involving  the 
transfer  of  hundreds  of  thousands  of  dol- 
lars took  place  in  hallways,  and  comer 
drug  stores,  or  saloons.  One  case  is  known 
where  a  plot  of  land  changed  hands  in  a 
cigar  store,  for  $15,000.  A  man  was 
standing  at  the  cigar  counter  lighting  his 
cigar,  when  he  overheard  the  deal.  Casu- 
ally, he  asked  the  purchaser  what  he  would 
take  for  the  land  he  had  just  bought.  On 
being  toM  $30,000,  he  snapped  the  land 
up  as  a  bargain* 
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FOOB  PEOPLE  HAI>E  BICH  IN  A  NIOHT. 

Many  poor  people  who  never  knew  what 
riches  were,  found  themselves  wealthy  in  a. 
night.  Some  of  these  were  thrifty  and 
saved  tlieir  money.  Others  spent  it  fool- 
ishly at  Xew  Orleans  and  large  neighboring 
cities.  Some  of  the  land  owners  refused 
big  prices  for  their  lands,  expecting  still 
higher  figures.  Most  of  these  were  later 
di9api)oint€d  to  find  their  land  valueless. 

But,  aaide  from  the  unusual  prosperity, 
of  a  short-lived  nature,  as  a  result  of  the 
oil  boom,  there  was  the  serious  and  valu- 
able side  of  the  enterprise.  As  a  matter  of 
fact,  the  wells  near  Beaumont  are  capable 
of  giving  far  more  oil  than  all  other  known 
wells,  flow  long  this  will  last,  is  tiot 
knon'n. 
A  STOBAQE  TAITE  EOLDINO  600,000 
QALLONS. 


Already  the  flow  has  been  : 
that  tlio  pressure  has  subsided  to  a  great 
extent.  Yet  there  are  still  many  com- 
panies that  have  arranged  big  storage  tanks, 
of  500,000-gallon  capacity,  in  some  in- 
stances, to  receive  the  oil,  have  built  pipe 
lines  to  the  Gulf,  and  are  arranging  for 
tank  line  steamers  to  export  the  oil. 

A  serious  misfortune  overtook  these  oil 

fields  in   1002.     A  fire  ignited  the  oil  in 

one  of  tlie    tanks,    and    the  conflagration 

spread  until  all  Spindle  Top  ITillwas  badly 

damaged.     The  damage,  however,  was  re- 

pairetl. 

DBILLINQ    rOB   OIL. 

The  actual  drilling  for  the  oil  is  an  in- 
teresting work.     Derricks,  from  75  to  100 


feet  high,  are  built  of  wood.  A  drill  at- 
tached to  steel  tubing,  about  12  inches  in 
diameter,  is  driven  into  the  ground.  The 
tubing  is  in  sections,  and  aa  it  gradually 
disappears  into  the  ground,  other  tubing  of 
slightly  smaller  diameter  is  fitted  into  it, 
and  the  drilling  is  continued.  Thus,  if 
the  oil  is  not  found  until  a  great  depth 
is  reached,  the  diameter  of  the  well  ia 
likely  to  be  small.  Samples  of  the  earth 
and  gravel  through  which  the  drill  is  bor- 
ing are  examined  from  time  to  time,  and 


FLOW   FROM 


the  proximity  of  oil  can  often  be  foretold 
very  accurately.  When  the  well  does 
"come  in,"  the  oil  often  bursts  forth  with 
great  velocity,  spouting,  sometimes,  over  a 
hundred  feet  into  the  air.  Then  there  is  a 
hurrj'  and  bustle  to  fit  onto  the  tubing  a 
head  with  a  stop  cock  in  it,  to  regulate  the 
flow  of  the  oil,  and  to  run  it  into  storage 
tanks.  One  of  the  great  advantages  en- 
joyed by  the  Beaimiont  wells  is,  that  so 
far,  the  oil  flows  of  its  own  accord,  and 
does  not  have  to  be  puuii>ed. 
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THE  MODERN  PIANO 


The  most  popular 
musical  instruuicut  to- 
day is  the  piano.  Not 
many  years  ago  it  cauie 
under  the  head  luxury, 
but  the  increiiaiiig  cul- 
ture and  education  of 
the  people  have  changed 
all  this  and  made  llie 
piano  an  every  day  ne- 
cessity. Ten  years  ago 
there  were  mainifac- 
tured  in  this  country 
considerably  less  than 
100,000  pianos.  Last 
year  (1902)  there  were  manirfactiired 
225,000.   These  figures  tell  the  whole  story. 

With  the  rapid  development  of  the  re- 
fining influences  of  life  has  come  a  demand 
for  soulful  music.    The  young  girl's  cduca- 
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I  KINO  PIANOS. 

tion  is  hardly  considered  comiiletc  without, 
at  least,  a  moderate  knowledge  of  the  pi- 
ano. 

With  such  a  demanil  there  lias  come  the 
sup]>ly,  and  the  strife  of  competition  lias 
resulted  in  variims  im- 
provements in  the  nian- 
nfiicture  of  pianr-s  that 
have  kept  the  art  of  the 
builder  thoroughly  up 
t<j  date.  The  old  square 
piano  has  been  almost 
entirely  superseded  dur- 
ing the  past  15  or  20 
years  by  the  upright, 
and  tonal  qualities  have 
been  so  vastly  im- 
proved that  the  cheap- 
est piano,  to-day,  would 
rank  well  with  the  best 
of  20  years  ago.  By 
the  introduction  of  a 
better  iiniility  of  feet  in 
the  hammer,  by  the  use 
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of  a  large  haiomer  and  tiie  production  of  a 
better  wire,  the  musical  quality  of  the  piano 
tone  has  been  improved  even  as  it  has  been 
given  greater  volume, 

In  order  to  bring  the  piano  up  to  its  pres- 
ent-day artistic  worth,  innumerable  inven- 
tions have  been  patented,  each  ambitious 
manufacturer  being 
constantly  on  the  alert 
to  devise  a  remedy  for 
any  suggested  imiKirfec- 
tion.  One  of  the  latest 
important  inventions 
relates  to  the  keyboard, 
and  in  an  exceedingly 
simple  wjiy  makes  such 
a  thing  as  a  "slicking- 
key"  an  impoi-sihility. 
The  average  pianist 
will  be  glad  to  learn 
that  such  an  improve- 
ment exists  because 
everybody  lias  had  more 
or  less  trouble  on  that 
score.  Clinked  by  damp- 
ness or  ciireU'ss  cmi- 
struction.  This  new 
keyboard  diies  awav 
with  all  that  difficulty, 
and  by  giving  a  finn, 
elastic  touch,  enables 
the  performer  to  produce  a  more  mu- 
sical  tone.     Among   piano   manufacturers 


this  keyboard  is  considered  one  of  the 
most  marked  improvements  of  late 
years. 

In  the  general  construction  of  the  piano 
tliere  have  lately  been  devised  many  im- 
provements. 

America  produces  finer  pianos,  and  a  far 


greater  number    of    them,    than  any  other 
countrv  in  the  world. 
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MAKING  LEAD  PENCILS 


COKPOSinON  OF  THE  IX&SS, 

The  "leads"'  of  lead  pencils  are  made  of 
a  mixture  of  German  pipe  claj  and  "black 
lead",  wbieli  ie  not  lead,  but  graphite.  But 
the  firat  pencils  were  made  of  real  lead  and 
the  name  has  clung  to  "lead"  pencils  ever 
since.  Graphite,  or  plumbago,  ia  a  nearly 
pure  form  of  carbon  and  most  of  the  pencils 
made  in  this  country  use  the  graphite 
mined  at  Ticonderoga,  Vermont,  where  the 


a  number  of  tanks,  collecting  at  the  bottom 
of  these  reservoirs.  It  is  packed  in  barrels 
in  the  form  of  dust  and  sent  to  the  factory, 
where  tens  of  thousands  of  lead  pencils  are 
turned  out  every  day. 

The  pulverized  graphite  is  so  fine  that  it 
really  is  dust;  it  is  ding;)*  in  color,  and 
smooth  and  oily  to  the  tmich.  It  is  divided 
into  various  grades  of  fineness  by  floating 
it  on  water  from  one  tank  to  another.    The 
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only  graphite  mine  of  any  consequence  in 
the  United  States  is  located. 

OBAPUITB. 
The  graphite  is  taken  in  the  himp  from 
the  mines  and  carried  to  the  reducing  mill, 
where  it  is  grennd  or  pulverized  in  stamp 
mills  under  water.  The  fine  particles  of 
graphite  float  away  with  the  water  through 


coarse  dust  sinks  to  the  bottom  of  the  first 
tank,  the  next  finer,  to  the  Wttom  of  the 
next  and  so  on  down  the  line,  the  finest 
powder,  for  the  finest  pencils,  settling  in 
the  last  tank. 

OEKHAIT   FIFE   CLAY. 
In  another  series    of  tanks  the  German 
pipe  clay,  which  is  raised  with  graphite  tP 
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secure  the  different  grades  of  hardness,  is 
graded  in  the  same  manner  by  floating. 
The  finest  clay  is  mixed  with  the  finest 
graphite,  and  the  hardness  of  the  pencil  is 
secured  by  increasing  the  proportion  of 
clay  in  the  mixture.  For  medium  grades 
seven  parts,  by  weight,  of  clay  are  mixed 
with  ten  parts  of  graphite. 

FBOCESS  OF  MIXING. 

The  mixing  is  done  under  a  grinding 
mill  similar  to  that  used  in  mixing  paint, 
and  water  is  added  to  facilitate  the  mixing. 
The  gi'inding  stones  are  about  two  feet  in 
diameter  and  only  the  upper  one  revolves. 
After  the  graphite  and  clay  arc  ground  to- 
gether the  mixture  is  put  into  canvas  bags 
and  the  water  is  squeezed  out  under  hy- 
draulic press,  leaving  the  mass  the  con- 
sistency of  putty.  This  plastic  material  is 
placed  in  the  forming  press,  which  is  a 
small  iron  cylinder  in  which  a  solid  plunger 
or  piston  works  up  and  down.  A  steel  plate 
having  a  hole  the  size  and  shape  of  the 
"lead",  is  put  under  the  open  end  of  the 
cullender,  and  the  plunger,  pressing  down, 
forces  the  graphite  through  the  hole,  nuik- 
ing  a  continuous  thread  or  wire  of  graphite. 

As  long  as  this  thread  is  moist  it  is  pli- 
able, but  it  becomes  brittle  when  drv,  so  it 
is' handled  rapidly.  It  is  cut  in  three-lead 
lengths,  straightened  out,  and  then  hard- 
ened in  a  crucible  over  a  coal  fire.  The 
leads  when  taken  from  the  crucible  are 
ready  for  the  wood. 

DIFFEBENT     KINDS     OF     WOOD     FOB 

FENCILS. 

Pine  is  used  for  cheap  pencils,  an  ordi- 
nary quality  of  red  cedar  is  used  for  better 
pencils,  and  nothing  but  Florida  Key  cedar 
is  used  in  the  best, 


CXJTTINa  CEDAB  STBIPS. 

The  sawmills  at  Tampa,  Florida,  cut  the 
cedar  blocks  about  seven  inches  long,  and 
these  are  sawed  into  strips  wide  enough  for 
six  pencils;  but  as  pencils  are  made  in 
halves,  each  strip  is  thick  enough  only  for 
a  half  pencil.  When  these  strips  are  re- 
ceived in  the  factory  they  are  run  through 
a  machine  which    cuts    in    each  one  six 

grooves,  round  or  square,  and  at  the  same 
time  smooths  the  face  of  the  wood. 

FILLING  THE  STBIFS  WITH  LEAD. 

The  filling  of  the  strips  is  done  by  girls. 
The  first  one  takes  a  grooved  strip  of  wood 
in  her  left  hand  and  a  bunch  of  leads  in 
her  right.  She  spreads  tlie  leads  out  fan 
shai>e,  and  with  one  motion  fills  the  six 
grooves  with  leads.  Next  to  her  sits  an- 
other girl  who  takes  the  filled  strip,  and 
quickly  and  neatly  lays  on  it  another 
grooved  strij),  which  has  just  been  given  a 
coat  of  glue  by  a  third  girl. 

THE    FINISHING    PBOCESS. 

The  filled  and  glued  strips  are  piled  up 
and  ])ut  in  a  press  to  dry.  The  ends 
of  the  strij)s  are  evened  off  under  a 
sanldpaper  wheel,  and  then  the  strips  are 
fed  into  a  machine  which  cuts  out 
the  individual  pencils,  shapes  them  and 
delivers  them  smooth  and  ready  for  the 
color  polish  in  six  streams.  The  color- 
ing is  done  in  liquid  dyes,  after  the  pencils 
have  been  sent  through  the  varnish  ma- 
chine. Then  follows  the  stamping,  finish- 
ing and  counting.  This  latter  work  is  done 
by  quickly  filling  a  board  having  144  holes 
in  it,  thus  counting  out  a  gross  of  pen- 
cils, 
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ARTIFICIAL  ICE 


In  thiB  day  of  progress,  when  everything 
in  nature  is  being  reproduced  by  man, 
it  h  little  wonder  that  the  demand  for  ice 
has  resulted  in  the  discovery  of  methods 
of  manufacturing  it.     While    the    natural 


the  method  of  artificial  refrigeration  which 
wilt  permit  great  ocean  liners  to  store  away 
tons  of  perishable  food  for  transportation, 
without  taking  on  a  supply  of  ice.  This 
same  method  also  saves  much  time  und  ex- 


ice    crop    is  still    depended  upon  for  the      pense  in  all  great,  cold-storage  plants,  such 


greater  portion  of  the  civilized  world's  ice 
supply,  yet  so  far  have  the  devices  for  ice 
making  been  perfected  that  artificial  ice-ia 
now  a  strong  competitor  of  the  natural 
product  in  all  large  cities. 

But  of  even  greater  value  than  the  sup- 
p^  of  man-made  iOB  for  domestic  use  is 


as  egg  honses,  beef  coolers  and  breweries, 
to  say  nothing  of  the  plants  which  store 
thousands  of  spring  chickens,  turkeys,  etc., 
from  one  year  to  another. 
THE  PBnrCIPLE  OF  BEFKIGEBATION. 
The  principle  upon  which  artificial  ice 
18  made  and  refrigeration  produced  is  that 
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of  absorption  of  the  heat  in  the  surround- 
ing atmospliere.  This  is  done  in  a  number 
of  ways.  In  making  liquid  air,  which  is 
the  coldest  substance  known,  the  process 
consists  in  making  use  of  tlie  law  of  nature 
which  insists  that  compressing  a  gas  warms 
it  and  tlien  liberating  it  quickly  cools  it 
Thus  air  is  compressed  and  all  the  surplus 
warmth  taken  from  it  by  spraying  the 
pipes  which  contain  it  with  cold  water. 
Then  when  this  cool  and  compressed  air  is 
liberated  it  expands  with  such  rapidity  that 
the  warmlli  in  the  surrounding  atmosphere 
is  absorbed  and  a  great  cold  is  produced. 
This  same  principle  is  applied  in  a  little 
different  manner  in  the  i^ractical  use  of 
ammonia  in  making  ice  for  commercial  use. 

WABMTH  TAKEN  FBOM  THE  WATEB. 

The  idea  is  that  anhydrous  anunonia, 
which  freezes  at  32  degrees  Fahrenheit — 
so  cold  is  it — upon  lx?ing  brought  in  con- 
tact with  water,  will  take  from  the  water 
its  warmth. 

THE  CAN  SYSTEM. 

The  ammonia  method  is  the  one  most 
universally  in  use  both  in  makinof  ciikes  of 
ice  and  in  koe])ing  down  the  temperatures 
of  cold  storage  warehouses.  One  method 
for  using  ammonia  is  called  the  can  system. 
In  its  use,  w^ater  in  cans  the  size  of  the 
cakes  of  ice  to  be  manufactured,  is  exj^osed 
to  the  ammonia  circulating  through  coils  of 
pipe  laid  in  a  tank  of  salt  water.  The  am- 
monia al>sorbs  the  heat  from  the  salt  water 
and  the  salt  water  in  turn  freezes  the  water 
in  the  cans  by  absorbing  its  heat.  Where 
storage  rooms  are  to  be  cooled  with  making 
ice,  the  ammonia  is  pumped  through  pipes 
which  run  about  the  rooms  and  thus  ab- 
sorb the  warmth  in  the  air  at  first  hand.  In 


this  process  the  air  around  the  pipes,  of 
course,  is  the  coldest  in  the  room.  Thus 
the  moisture  that  may  be  contained  in  the 
air  nearest  the  pipes  will  be  precipitated  on 
the  outside  of  the  ammonia  pipes  in  the 
form  of  thick  snow  ice. 

ICE   MADE    FOB    50  CENTS  FEB  TON. 

One  of  the  most  etKcient  methods  for  ice 
manufacture  is  called  the  Ilolden  system. 
By  its  use  ice  can  be  made  for  50  cents  a 
ton  in  a  very  small  plant  as  against  a  cost 
by  the  can  system  of  nearly  $2  a  ton. 

THE  FLANT    NECESSABT. 

The  plant  necessary  in  this  system  con- 
sists of  a  device  for  circulating  the  am- 
monia without  loss  and  the  ice  machine. 
The  former  consists  of  three  vertical  pipes, 
12  inches  in  diameter,  and  40  feet  high. 
These  are  called  the  still,  the  absorber  and 
the  condenser.  Besides  these  there  are 
tAvo  shorter  pipes  called  the  interchanger 
and  the  cooler,  w^hile  an  ammonia  pump 
furnishes  the  power  for  circulating  the  am- 
monia. 

FBOCESS     OF    MAKING    ANHYDBOUS 

AMMONIA. 

Strong  ammonia  liquor  of  32  degrees, 
Bane  intensity,  is  pumped  through  the  in- 
terchanger to  the  stop  of  the  still.  In  the 
interchanger,  it  is  practically  heated.  In 
the  still,  w^hich  is  a  device  full  of  i)ipes 
Avhicli  break  up  the  ammonia  into  small 
drops,  the  ammonia  is  heated  by  steam  and 
allowed  to  trickle  down,  giving  off,  the 
while,  a  strong  ammonia  gas.  This  gas 
passes  out  to  the  top  of  the  absorber  which 
is  filled  with  pipes  carrying  circulating 
water.  Here  the  gas  is  converted  into  anhy- 
drous anmionia  of  exceedingly  low  temper- 
ature, and  is  ready  to  pass  to  the  ice  ma- 
chine to  do  its  work  in  the  making  of  ice. 
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THB  ICE  KACHIHE  AND  ITS  OPE&ATION. 

The  ice  machine  consists  of  a  hollow 
cylinder  supported  by  hollow  trunnions,  the 
whole  affair  revolving  in  a  tank  of  water. 
The  anhydrous  gas  passing  into  this  cylin- 
der through  one  trunnion  creates  a  very  low 
temperature  which  at  once  takes  up  the 
heat  that  is  in  the  tank  of  water.  All  the 
time  the  cylinder  is  revolving  a  thin  film  of 
ammonia  clings  to  its  inside  walls.  On 
the  outside  the  water  changes  to  a  coating 
of  ice.  This  is  removed  by  knives  which 
scrape  off  the  ice  in  the  form  of  "spawls." 
These  "spawls"  naturally  rise  to  the  top  of 


the  water  in  the  tank^  and  as  they  accumu- 
late, are  conveyed  by  a  screw  propeller  to 
great  presses.  These  presses  are  hydraulic 
and  are  so  arranged  that  all  the  water  and 
air  which  is  carried  to  them  with  the 
"spawls"  of  ice  are  squeezed  out,  thus  leav- 
ing blocks  of  ice  clear  and  solid  as  crystal. 
After  the  ammonia  gas  has  done  its  work, 
it  passes  out  through  the  otlier  tnmnion  of 
the  ice  cylinder,  finds  its  way  through  the 
absorber,  receiver,  etc.,  and,  mixing  with 
the  weaker  ammonia  water  of  the  first  op- 
erations, begins  its  journey  again  with  the 
pump  to  the  still. 


A  SUBSTITUTE  FOR  IRON   IN   BUILDING 


Cement  as  a  substitute  for  iron  is  being 
tried  with  considerable  success  in  the 
buihling  world.  For  years  it  liad  been 
thought  that  nothing  but  iron  could  be  used 
in  the  construction  of  buildings,  but  it  re- 
mained for  a  Chicago  arcliiteet  to  devise  a 
cement  which,  it  is  claimed,  will,  in  many 
instances  at  least^  make  an  excellent  sub- 
stitute for  iron. 

This  cement  is  made  like  ordinary  ce- 
ment, but  does  not  have  for  its  ingredients 
the  same  amount  of  sand,  water  and  cement 


as  that  uschI  in  preparing  mortar  for  the 
building  of  sidewalks.  When  a  beam  has 
been  made  of  cement  it  is  tested  by  being 
subjected  to  a  weight  placed  anywhere  be- 
tween the  supports  upon  which  the  beam 
rests.  In  one  of  the  big  buildings  recently 
erected  at  the  University  of  Chicago,  60,- 
000  square  feet  of  cement  flooring  takes 
the  place  of  the  same  nunilx?r  of  feet  of  iron 
girders,  and  there  are  a  nunil)or  of  25-foot 
spans  which  have  successfully  stood  all 
tests  to  which  they  have  been  subjected. 


COMPRESSED  AIR— WHAT  IT  MEANS  TO  THE  WORLD 


In  this  latter  day,  when  every  known 
method  of  time  and  labor  saving  is  being 
tested  and  rapidly  put  into  use,  the  value 
of  compressed  air  has  become  so  apparent 
that  every  large  city,  and  many  smaller 
places,  are  making  some  use  of  this  power. 
Some  of  the  larger  cities  use  it  as  a  means 
of    transmission  of  mail;    packages,    etc, 


about  the  city,  from  place  to  place.  This 
type  of  pneumatic  tube  is  the  most  ad- 
vanced and  it  is  only  of  recent  develop- 
ment. 

PNEUMATIC    TUBES. 

The  most  common  use  to  which  com- 
pressed air  is  put  for  carrying  purposes  is 
that  in  pneumatic  tubes  in  the  great  stores, 
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hotels  and  newspaper  offices.  By  means  of 
brass  tubes  leading  from  a  central  station 
W*  every  section  of  a  store,  or  to  the 
numerous  rooms  of  a  hotel,  power  is  con- 
veyed. At  the  central  station  there  is  a 
pump  which  develops  an  air  pressure  of 
about  2  pounds  to  the  square  inch  of  pipe 
surface.  For  long  distances  and  for  great 
speed,  where  much  use  is  made  of  the  sys- 
tem, greater  power  is  necessary. 

In  each  station  where  the  tube  is  used 
there  is  a  receiving  and  sending  apparatus. 
Two  pipes  complete  the  circuit,  one  with 
air  traveling  away  from  the  central  station 
and  the  other  witli  it  rushing  toward  the 
home  plant.  The  sending  device  diflPers 
according  to  the  necessities  of  the  occasion. 
Many  plants  which  do  not  need  heavy 
pressure  simply  have  an  opening  in  the 
tube  covered  by  a  lid.  When  it  is  desired 
to  send  something,  a  small  leather  or  metal 
box,  conical  in  shajw,  and  with  furry  ends 
to  make  it  fit  closely  to  the  tube,  is  opened, 
and  the  article  is  enclosed,  after  which  the 
sending  box  is  closed  and  dropped  into  the 
tube.  It  takes  only  a  few  minutes  for  this 
box  to  travel  about  a  mile.  When  it  reaches 
its  destination  it  falls  into  a  box  which  is 
provided  with  a  door,  nnd  is  so  arranged 
that  the  power  may  be  cut  off  before  open- 
ing it  to  take  out  the  carrier.  Some  re- 
ceivers simply  have  a  lid  held  in  place  by 
a  strong  spring,  so  that  when  the  carrier 
is  forced  against  it,  it  gives  way  and  the 
carrier  falls  out  upon  a  desk. 

ITS   SEBVICE   IN   GBEAT   HOTELS   AND 

STOBES. 

By  means  of  these  pneumatic  tubes 
money  for  payment  of  articles  is  carried  in 
stores  from  sales  clerk  to  cashier  and  the 
change  and  receipt  for  the  purchases  are 


returned.  In  hotels^  mail  is  delivered  over 
the  entire  building,  sometimes  over  15 
floors  or  more.  I^ewspapers^  calling  cards, 
etc.,  are  also  sent  to  guests. 

ITS   BELATION   TO   NEWSPAPEB   WOBK. 

In  newspaper  offices,  these  tubes  play  an 
invaluable  part.  All  the  copy  for  news 
matter,  advertisements,  etc.,  is  "spouted" 
to  the  composing  room  with  great  rapidity, 
thus  saving  the  bother  of  a  host  of  mes- 
senger boys,  as  well  as  doing  the  work  with- 
out loss  of  time.  One  feature  of  the  news- 
paper work  is  the  great  pneumatic  tube 
service  in  the  large  cities,  in  use  by  news- 
paper associations.  Such  bureaus  as  the 
great  Associated  Press,  which  sends  out 
tens  of  thousands  of  words  of  news  matter 
daily,  could  never  do  so  speedily  were  it 
not  for  the  great  serpentine  tubes  that  wind 
about  below  the  city  pavements  connecting 
its  headquarters  with  every  newspaper 
oflice  which  receives  its  service.  By  this 
means  the  "hottest"  news  is  shot  over  to  the 
newspaiKjrs  in  time  for  publication,  wliere- 
as  were  messengers  used,  the  delay  might 
be  vital. 

USEFUL  IN  THE  POST  OFFICE. 

Of  late  years  the  United  States  Post 
Office  Department  has  been  an  active  user 
of  compressed  air.  Several  cities  are  now 
served  by  pneumatic  tubes  and  are  able  to 
send  mail  from  postal  headquarters  to 
branch  stations  with  very  little  loss  of  time. 
Packages  weighing  several  pounds  may  also 
be  sent.  One  of  the  greatest  of  these  sys- 
tems will  shortly  be  in  operation  in  Chi- 
cago. The  cost  will  be  many  millions  of 
dollars,  but  the  improved  service  in  dis- 
patching mails  and  in  collecting  them  will 
amply  repay  for  the  outlay. 
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OLEANtNG  FtmnrUBE,   CABFETS    AITS 
BAILWAY   COACHES. 

Aside  from  the  use  of  compressed  air  in 
pneumatic  tubes,  this  agent  has  been  found 
valuable  in  many  other  capacities.  One  of 
the  most  common  uses  to-day  is  that  in 
cleaning.  A  hose  is  attached  to  a  com- 
pressed air  pump  and  by  means  of  a  nozzle 
which  may  be  opened  or  closed  at  will,  a 
stream  o£  compressed  air  is  directed  against 
upholstered  furniture,  carpets  and  many 
such  articles  that  gather  dust  readily.  The 
effect  is  a  cleaning  operation  of  marvelous 
rapidity.  In  this  manner  are  the  coaches 
of  a  railway  cleaned  after  every  trip.     In 


the  large  cities  it  is  no  uncommon  sight 
to  see  a  van  drive  up  to  a  large  office  build- 
ing. From  this  vehicle  is  unreeled  a  hose 
attached  to  a  compressed  air  machine.  The 
hose  is  pulled  up  through  a  window  on, 
perhaps,  the  twentieth  floor,  and  carpets  are 
cleaned  on  the  floor,  and  chairs,  sofas,  etc, 
are  renovated, 

FOB   HOTIVE    POWEB. 

Compressed  air  servos  many  other  pur- 
poses, where  power  is  needed.  By  it  lad- 
ders are  rained  or  lowered,  elevators  and 
automobiles  are  operated  and  engines  are 
nin  by  this  moans. 


SUGAR  CANE  IN  SUGAR  MAKING  AND  PAPER  MAKING 


from  San  Domingo  in  1757,  The  ribbon 
cane  now  cultivated,  however,  was  brought 
from  the  island  of  St  Eustatius  to  Georgia, 
whence  it  was  introduced  into  Louisiana. 
Over  100  varieties  of  cane  are  being  ex- 
perimented with  at  tlie  Louisiana  sugar 
experiment  station  at  New  Orleans.  But 
two  kindri  are  commonly  cultivated  in 
I>iuisijina— the  Purple  or  Black  Java  and 
Iho  Purple  Striped  Kiblmn  Cane,  which 
wcTc  introduced  alxuit  IS25. 


The  area  of  cane  in  Louisiana  is  con: 
siderably  more  than  -lOOjOOO  acres.  From 
four  to  ai.x  tons  of  cane  are  necessary  to 
plant  an  acre.  It  is  common  to  plant  a  few 
acres,  use  the  entire  crop  of  the  next  year 
in  planting  a  larger  area,  and  take  the 
entire  crop  of  the  third  year  to  plant  the 
whole  plantation. 

Several  sugar  houses  in  Louisiana  work 
from  1,000  to  1,500  tons  of  cane  daily  or 


SUGAR  CANE. 


The  main  development  of  the  cane  sugar 
industry  began  about  1885,  although  it  had 
attained  large  proportions  before  the  Civil 
War.    Originally,  the  Jesuits  brought  cane 
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from  60,000  to  70,000  tons  during  the  sea- 
son of  frmii  (iO  tu  W  (layri.  The  caiio,  which 
grows  best  in  a  sandy  loam,  does  not  seed. 
It  produces  a  croii  of  20  to  30  tons  i>or 
acre.  Where  used  only  for  sugar,  the  fod- 
der and  tops,  the  l)aj;;aase  from  the  mill  and 
the  ashes  from  the  sugar  house  are  carefully 
returned  to  the  soil.     In    some    localities, 


cimveycd  hy  a  third  canir?  !o  the  I 
furnace,  where  it  is  consumed  as  fuel  and 
supplies  steam  power  and  steam  heat  to  tlie 
sugar  house. 

The  juice  as  it  runs  from  the  mill  is 
strained  and  limod  and  passes  into  the 
ckrifiers  where  the  tein]R'rature  is  raised 
and  the  lighter  impurities,  coming  to  the 


PBOCESS  OT  HAEINO  SUGAB. 
From  till!  field  (■an<'  is  carrictl  Ut  a  mov- 
ing (diitform  which  drnps  It  end  on  into  a 
chute  alindinp  upon  a  Ihi-ee-nillor  mill  pv- 
ing  two  jircssurcs,  A  conveyor  then  l-akes 
the  crushed  cane  to  a  secfmd  mill  where  it 
gets  a  final  aqueoziug  and  is  ejected  in  n 
pretty  dry  state  (called  bagaeae).    This  ia      the  centrifugal  machines,   which   separato 


surface,  are  skimmed  off,  while  the  Iieavicr 
sink  to  the  I)ot.toui.  The  clear  juice  is  then 
drawn  off  aTid  sent,  to  the  l«iiling-<hnm 
apparatus.  Thrii-  it  is  ci.nccul rated  into  a 
syrup  which  is  hnM  to  a  grain  in  the 
vaounm  )>an. 

SEFABATINQ   THE    SUGAB    FBOH   THE 
MOLASSES. 

The  contents  of  the  pan  are  then  sent  to 
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the  sugar  from  the  molasses  and  the  former 
is  put  into  barrels.  The  latter  undergoes 
another  process  before  the  final  molasses 
is  produced. 

FAPEB  MADE   7B0H  SiraAB  CASE. 

The  manufacture    of    sugar    cane    into 
paper  has  taken  practical  form, 
and  mills  for  (his  purpose  are 
being  erected  in  various  parts 
of  Honolulu. 

The  advent  of  crude  petro- 
leum for  fuel  upon  the  plan- 
tations is  making  it  of  little 
value  as  a  fuel.  With  the 
coming  of  the  cane  paper 
mill  begins  a  new  epoch  in 
the  paper  trade. 

Experiments  made  with  ba- 
gasse have  proven  that  ])aper 
can  be  successfully  manufac- 
tured from  it.  In  the  near 
future  sugar-cane  paper  will 
be  a  strong  competitor  of  its 
rival,  "pulp,"  or  rag  paper. 


FAPEB  FBOH  THE  PAUC  LXAV. 

In  this  connection  it  may  be  staied  that 
paper  is  also  being  made  from  tlie  palm 
leaf  found  so  plentifully  in  the  Southern 
States.  Mills  are  liere  and  there  going  up 
and  are  converting  into  profit  what  was 
once  considered  a  total  waste. 


CUTTING  SUGAR  CAN' 


NCOLN,  NECKASKA. 


MINING  COAL  AND  MAKING  COKE 


Coal   niin- 

!  ing  is  one  of 
I  the  great  in- 
.^.dustrieaof  the 
orld.  The 
jj  recent  strike 
"in  the  anthra- 
cite coal  re- 
gions gave  an 
impetus  to  coke  making  that  will  have  a 
tendency  to  make  this  also  one  of  the  great 
industries  of  the  present  age. 


FATAXITI£S   IN   COAL   MIHIHa. 

Coal  mining  is  hazardous,  and  the  loss 
of  life,  by  accident,  in  the  mines  of  the 
United  States  averages  eight  per  day.  This 
is  not  to  l)e  wondered  at,  for,  deep  in  the 
bowels  of  the  earth,  thousands  upon  thou- 
simdH  of  men  are  working  day  and  night, 
mining  the  coal  which  is  an  essential  factor 
in  the  industrial  activities  of  the  world, 
COAL    IHDISFENSASLE. 

AVith  all  the  new  forms  of  power  that 
have  been  devised  by  ingenious  inventors  of 
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late  years,  it  lias  not  yet  pntvcii  poc^ible 
to  eliminate  coal  or  even  greatly  to  rediiee 
its  usage.  Electric  power,  except  in  those 
isolated  instances  where  it  is  generated  by 
a  water-fall,  requires  that  great  furnaces 
and  boilers  shall  l>o  employed  to  produce 
it.  Electric  light  may  partially  supersede 
gas,  and  thus  somewhat  lessen  coal  con- 
sumption in  this  direction,  but  the  coal 
must  Ix?  Imrncl  to  generate  the  power  which 
drives  the  dynamos. 

The  aniomil  of  wood  burned  for  furl  hiis 
been  greatly  decreased,  owing  to  the  <lefnr- 
esting  of  large  areas,  and  a  greater  <lemand 
upon  the  coal  bearing  regions  lias  n'sultod. 
The  settlement  of  our  vast  jirairie  stales, 
■where  cold  rules  throughout  a  long  winter, 
has  likewise  shared  in  sfiiinilating  coal 
mining.  To-day  we  note  the  enormuus 
growth  of  manufacturing  enterpriser  and 
the  extension  of  railway  systems.  These 
alone  mean  much  to  the  coal  mining  in- 
dustry. In  days  gone  by,  scientists  ex- 
pressed alarm  over  the  threatened  exhaus- 
tion of  the  worlil's  coal  supply.  And  yet 
it  appears  true  that  the  economical  utiliza- 


tion of  coal  through  improvementa  in  power 
application,  will  more  than  counterbalance 
the  increased  consumption  of  this  essential 
fuel,  and  after  all,  nature  will  preserve  a 
balance  in  some  way. 

THE  WOBXiyS  S1TFFI.Y   OF   COAL. 

Everywhere  are  great  fields  of  coal  as 
yet  untouched  by  the  hand  of  the  miner. 
Siberia  and  the  Chinese  Empire  are  notc- 
wortJij'  examples  of  this.  Petroleum  fields. 
3'iclding  apparently  limitless  quantities  oi 
fuel  oil,  have  been  discovered  in  manj 
parts  of  the  world,  and,  except  on  the  shores 
of  the  Caspian  Sea,  have  hardly  been  use<l 
at  all.  Texas,  the  Mexican  Peninsula, 
I,ower  California,  Central  Siberia,  the 
Eas.  Indies,  and  the  Mid-Anstralian 
Deserts,  conic  into  this  category.  Such 
natural  forces,  eternal  and  world-wide  as 
the  windsj  the  tides  of  the  ocean  and  the 
heat  of  the  sun,  are  attracting  the  atten- 
tion of  great  scientists  as  offering  a  rich 
supply  of  power  for  man's  mechanical  use 
as  soon  as  science  finds  the  way. 

Under  such  conditions  as  these,  thus 
briefly  outlined,  it  seems  a  needless  an.\icty 
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to  conoem  ourselves  to-day,  with  the  pos- 
sible exhaustion  of  the  world's  fuel  supply 
in  the  course  of  a  dozen  centuries. 

The  first  use  of  coal  for  industrial  pur- 
poses in  England  was  in  the  year  1234. 
After  more  than  100  years  England  still 
leads  in  the  production  of  coal,  being  the 
only  country  exceeding  the  United  States, 
in  this  respect. 

OTJTFTJT  OF   COAL   IN  GBEAT  BRITAIN 
AND  IN   THE  UNITED  STATES. 

The  annual  output  of  coal  in  Great 
Britain  is  more  than  200,000,000  tons, 
while  that  of  the  United  States  is  approxi- 
mately 195,000,000  tons.  Our  American 
mines,  being  of  more  recent  development, 
have  not  penetrated  so  deep  into  the  earth 
as  some  in  the  old  world. 

THE  TWO  DEEPEST  COAL  MINES. 

The  deepest  coal  mine  known  is  near 
Tournay,  Belgium,  extending  3,542  f(»ct 
into  the  earth.  The  deei)est  coal  shaft  in 
England  is  in  the  Dunkirk  mine,  of  Lanca- 
shire, which  is  2,824  feet  deep. 

PENNSYLVANIA'S  COAL  PBODUCTION. 

Pennsylvania  leads  in  the  matter  of  coal 
production  in  the  United  States.  Its  total 
product  is  always  more  than  half  that  of 
the  entire  American  yield  from  all  the 
miJies,  and  exceeds  annually  1X)5,000,000 
tons.  So  commanding  is  this  industry  in 
the  Keystone  State  that  the  popular  mind 
always  associates  the  state  with  the  product, 
and  Pittsburg  has  gained  the  name  of  the 
"Smoky  City"  on  account  of  the  great 
manufactories  and  mines  operating  in  its 
vicinity. 

THE  DISCOVERY  OF  COAL. 

Coal  was  first  discovered  in  the  Schuyl- 
kill district  in  1790.    Thirty  years  later  the 


first  shipment  was  made  to  Philadelphia. 
Two  kinds  of  coal  are  mined,  anthracite 
and  bituminous,  or,  more  popularly  speak- 
ing, hard  and  soft  coal. 

ABEA   OF   ANTHBACITE  AND   BITTJMI- 

NOXJS  COAL. 

The  area  from  which  the  former  is  pro- 
duced measures  less  than  500  square  miles, 
and  that  of  tlie  soft  coal,  nearly  9,000 
square  miles,  but  the  former  excels  the  lat- 
ter in  tonnage  produced,  and  by  its  greater 
value  per  Ion,  which  is  more  than  double 
that  of  the  latter. 

THE   PROCESS   OF   MININQ    COAL. 

The  j)rocess  by  which  the  coal  is  mined 
is  an  interesting  one.  I)o\\ti  deep  in  the 
earth  stands  a  grimy  miner.  He  is  dressed 
in  homespun  clothes,  and  upon  his  head 
is  a  small  cap,  to  which  is  attached  a  small 
hunp.  This  li<:;ht  throws  a  faint  gleam 
a  run  11(1  him  and  j)ennits  him  to  see  the 
black  walls  against  which  his  efforts  are 
Ix'ing  directed.  The  lamp,  which  rests 
iip(»n  the  j)eak  of  the  cap  (►f  the  miner,  is 
the  invention  of  Sir  Humphrey  Davy,  and 
is  so  constructed  as  to  prevent  explosion. 

AVith  pick  and  shovel  the  miner  breaks 
down  the  coal,  gradually  enlarging  the  sub- 
terranean chamber  in  which  he  is  working. 
At  stated  intervals,  giant  powder  is  used  to 
blast  out  great  chunks  of  coal,  which  fall 
around  the  shaft  in  great  profusion.  Min- 
ers, in  most  mines,  are  compelled  to  use 
both  vertical  shafts  and  horizontal  tunnels, 
or  "drifts,"  in  the  course  of  their  opera- 
tion. If  the  first  opening  is  in  the  side 
of  the  hill  then  it  will  be  some  time  before 
it  will  be  necessary  to  sink  a  shaft.  From 
the  shaft  the  tunnels  or  drifts  radiate  in 
whatever  direction  the  coal  measurers  lie, 
and  at  different  levels,  so  that  work  may  be 
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carried  on  in  many  places  at  the^Bame  time. 
Tracks  are  laid  in  all  these  tonnels,  or 
''drifts,"  and  on  these  little  tram  or  dniop 
ears  are  run  bade  and  forth  to  carry  the 
eoal  to  the  sorface.  When  they  reach  the 
shaft,  they  are  placed  on  powerful  elevators 
and  hrongfat  to  the  surface  of  the  earth. 
Horsee  and  mules  are  used  in  the  United 
States  to  operate  soch  cars,  but  in  England 
women  and  children  are  employed  to  push 
these  cars  hack  and  forth.     In  some  places 


IITNERB,  WITH  POWDER. 

locomotives,  operated  by  compressed  air,  are 
substituted  for  mules  and  horsea. 

GUABDOra  AGAINST  TIia-DAlCP. 

One  of  the  greatest  dangers  the  coal 
miner  has  to  guard  against  ia  the  explosion 
of  fire-damp,  which  may  at  any  time  be 
set  off  by  a  single  tiny  spark.  It  would 
therefore  be  impossible  to  nne  an  engine 
that  has  a  fire-box.  Tlio  machinery  of  these 
engines  ie  different  from  that  of  any  other 
locomotives.  The  air  supply  is  gained  from 
great  tanlcs  carried  over  the  driving  iriieels. 


These  tanks  have  a  ator^e  capacity  of  600 
ponndfl  to  the  square  inch,  from  iriiicb  300 
pounds  working  pressure  is  maintained 
upon  the  engine  cylinders.  The  supply  can 
be  readily  replenished  with  nozzles  attached 
to  hig^  pressure  pneumatic  tubes,  placed  at 
points  convenient  for  this  purpose. 

When  the  coal  readies  the  surface,  either 
by  tunnel  or  shaft,  it  passes  rapidly  throng 
a  series  of  processes  necessary  to  clean  it, 
sort  it  into  various  sizes  or  grades  for  the 
market,  and  bring  it  to  the  railway  cars 
by  which  it  is  to  be  shipped  to  its  destina- 
tion. 

SOBTIHa    COAI..    . 

In  a  great  coal  "breaker,"  there  is  much 
noise  and  plenty  of  dust  There  are 
rickety  sheds,  inclined  planes,  screens  and 
chutes,  without  number.  Tlie  loaded  cars 
right  from  the  mines  reach  the  breaker 
high  in  the  air,  and  are  tilted  so  that  they 
(Inmp  their  cargo  into  chutes  provided  for 
that  purpose.  As  tie  coal  rattles  down 
through  the  winding  way  provided  for  it, 
the  various  chutes  sort  the  grades  and  sizes, 
and  when  it  reaches  the  bottom  it  falls  into 
bins  or  coal  dumps  and  is  ready  for  the 
market.        

THE  "BKEAEEB." 

In  preparing  coal  for  the  market,  the 
"breaker-boy"  plays  an  important  part,  for 
it  is  he  who  stands  guard  and  removes  each 
piece  of  slate  from  among  the  coal.  The 
"breaker-boy,"  or  coal  picker,  gets  his  first 
lessons  in  mining  by  sorting  out  the  slate. 
The  miners  in  many  of  our  mining  districts 
are  foreigners,  with  but  little  education, 
and  it  is  this  class  of  labor  which  forms  one 
of  the  most  difficult  problems  to  deal  with. 
COAI.  TRANSPORTATION. 

In  the  transportation  of  coal  from  mine 
to  market,  many  of  the  great  railways  find 
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their  greatest  revenue.  In  Pennsylvania, 
are  a  number  of  railroads  which  control  the 
output  of  the  mines,  and  it  was  these  roads 
that,  during  the  strike  of  1902,  held  out  so 
long  against  the  demands  of  the  miners. 
Hundreds  of  trains  are  run  daily  from  the 
coal  fields  to  the  great  manufacturing  cities 
of  that  region. 

THE   MANXJFACTXJBE   OF   COKE. 

Much  of  the  coal  output  of  tlie  Keystone 
State  is  converted  into  coke  for  use  in  steel 
mills  and  manufactories.  It  is  thus  that 
the  coke  furnaces  become  a  part  of  the  coal 
industry,  and  they  have  accordingly  grown 
to  enormous  proportions. 

The  manufacture  of  coke  is  now^  in  an 
almost  perfect  process.  The  mechanical  ap- 
pliances used  have  been  improved,  so  that, 
virtuallv,  all  the  work  from  the  mine  to  the 
railway  car  can  be  carried  on  by  machinery. 
The  coke  is  drawn  from  the  funuices  where 


the  coal  has  undergone  the  charring  pro- 
cess, by  an  ingenious  mechanism  which 
works  like  a  great  iron  hand,  on  the  end  of 
a  long  steel  arm.  This  is  carried  on  a  heavy 
car,  which  runs  back  and  forth  on  a  railway 
track,  in  front  of  the  row  of  furnaces.  An 
engine  mounted  on  the  same  car  operates 
the  gigantic  hand.  Afterward,  the  coke  is 
raked  into  a  long  trough,  where  an  endless 
chain  or  belt  carries  the  product  direct  into 
cars,  ready  for  shipment. 

Pennsvlvania  is  in  the  lead,  with  a  rec- 
ord  of  being  able  to  furnish  half  of  the 
total  yield  of  coal  for  the  United  States, 
and  practically  all  of  the  anthracite.  Illi- 
nois follow^s,  a  close  second,  with  a  total  of 
20,000,000  tons  of  bituminous  coal;  and 
West  Virginia  is  in  third  place.  Otlier 
states  in  which  the  coal  industry  has  as- 
sumed lar^o  j)ro  port  ions,  arc  Ohio,  Indiana, 
Virginia,  Iowa,  Missouri  and  Colorado. 


NEW  METHOD  OF  FATTENING   POULTRY 


Before  entering  into  a  description  of  th(j 
process  of  artificially  feeding  chickens,  it 
will  1)0  necessary  to  imderstand  properly 
the  term  "fattening."  The  j)n>cess  is  an 
anf'ient  one.  Pliny  recorded  the  fact  that 
the  inhabitants  of  Delos  engaged  in  it,  and 
the  luxurious  llomans  fed  and  fattened 
poultry. 

FOXJLTBT    FEEDING   2,000   TEABS   AOO. 

The  same  process  was  followed  in  Italy 
2,000  years  ago.  Fattening  ])oultry  is  a 
very  important  industry  in  England, 
France  and  Belgium.  In  many  places, 
whole  families  follow  poultry  fattening  as 
a  business.  The  word  "fattening,"  as  used 
in  this  connection,  is  a  misnomer.  It  im- 
plies fat  or  grease,   whereas  the   results 


aimed  at   in  chicken   feeding  are  directly 
opposite. 

FATTENING   GEESE. 

In  the  case  of  the  goose,  an  abundance 
of  fat  or  oil  is  the  prime  object  to  be  at- 
tained. The  food  necessary  to  produce  this 
is  of  a  highly  carbonaceous,  or  fat-pro- 
ducing nature;  what  is  termed  a  very  wide 
ration,  has  this  particular  effect.  The  basis 
of  this  feed  is  corn,  which  has  a  special 
tendency  to  deposit  its  fat  or  oil  around  the 
internal  organs,  as  well  as  in  layers  under 
the  skin.  If  the  feeding  be  prolonged  a 
sufficient  length  of  time,  it  produces  an  ab- 
normal growth  of  tiie  liver.  This  is  not 
desired  in  chicken-fattening.  Layers  of 
fat  should  not  be  seen  under  the 
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The  ponltiy  produoen  mnd  middle  men 
ne  awakening  to  the  possibilities  in  ponltiy 
raiflingy  and  manv  new  methods  of  fatten- 
ing are  being  tried* 

There  are  two  wavg  of  feeding,  one  bv 
machine,  and  the  other  from  a  trough.  The 
only  difference  in  them  is  that  in  the  latter, 
the  birds,  if  left  to  their  own  inclination, 
will  not  consume  half  as  much  as  thej  are 
able  to  digest  and  a^^similate,  and  therefore 
do  not  take  on  fl<f^h  ?^t  rapid  I  v. 

MACHIHE  AVD  TBOUaH  F£EDIVO. 

The  machine  fc-*:  Hn^  h  a  vfrry  complete 
operation,  and  one  that  a  15-year-old  Ijoy, 
or  a  woman,  can  conduct  succes.-f  ully.  The 
birds  are  coojk^I,  five  in  a  compartment, 
20x30  inches  in  dimensions,  there  Ijeing  a 
row  of  50,  or  more,  of  thc-se  crK^p.^,  with  V- 
fihapC'd  slats  for  the  bottom,  and  slat  or 
wire  fronts,  with  d^x^rs. 

If  the  chickens  are  to  Ix;  fc*<J  from  troughs, 
ihesf;  are  hung  in  frr>nt,  and  after  morn- 
ing and  night  fcc<Iing,  are  removed  and 
cleansfjd.  In  machine  fwfdin^r.  the  feeder 
begins  tlie  ni;^ht  Ixfforc  by  taking  a  sutfi- 
eient  quantity  <*f  sour  milk,  or  hnttennilk, 
and  stirring  into  it  ;vhat  is  known  as  gren- 
adier nicfal,  until  it  rr^acrhcs  the  consistencv 
of  thick  cream.  This  is  loft  to  stand  over 
night  in  onler  to  start  a  slight  fcrmontion, 
when  a  diaHtaso  is  fonned  that  greatly  aids 
digestion. 

In  the  morning  the  feeder,  with  a  helper 
to  hand  him  the  birds,  Ix^ns  work.  As 
the  bird  is  handed  to  him  he  places  it  un- 
der his  right  c11k>w,  to  hold  the  legs  and 
wings  firm,  and  then  opens  the  mandibles, 
at  the  same  time  depressing  the  tongue  with 
one  finger,  to  prevent  injury,  he  inserts 
the  tube  into  the  bird's  throat.  Then, 
drawing  the  neck  straight,  he  slides  the 


Urd  on  the  tube  ontil,  widi  his  li^t  hand 
on  the  crop,  he  feels  the  end  of  the  lobe 
touch  his  thmnb.  He  then  places  his  foot 
on  the  treadle  and  gives  a  slight  ^essnre^ 
wiien  the  crop  is  filled.  The  qoantitj  is 
r^fnlated  by  the  age,  adapubility  and 
condition  of  the  bird, — one  gill  being  an 
average  for  a  three-pound  bird.  This  feed- 
ing operation  is  perfectly  harmless,  and 
does  not  cause  the  birds  the  slightest  pain 
or  inconvenience.  On  the  contrary,  they 
soon  leam  to  hxjk  forward  to  feeding  time, 
the  same  as  if  at  libertv  on  the  farm,  where 
thev  all  assemble  at  the  usual  hour,  at  the 
customarj'  feeding  pl&ce. 

This  feeding  process  is  repeated  morning 
and  night  for  21  days,  when,  after  24 
hours*  fasting,  the  bird  is  killed  and  dressed 
for  market. 

PROFITS   IK   FATTEHIHa   FOWLS. 

The  profits  the  fattener  can  expect  to 
make  are  easily  figured  and  are  based  on 
existing  conditions.  A  three-pound  bird, 
as  it  comes  from  the  farm  in  August  or 
September,  usually  sells  for  from  25  to  30 
cents  in  the  West,  say  30  cent*.  This  bird 
carries  alxmt  six  oimces  of  b«me,  and  18 
ounces  of  offal,  and  after  cooking,  has  13 
ounces  of  edible  meat.  Special  feeding  for 
21  (lays  at  a  cost  of  eight  cents  for  feed, 
turns  it  out  a  five-and-a-half-pound  bird, 
and  now  it  carries  40  ounces  of  edible 
meat.  If  sold  at  the  same  price  per  pound 
paid  for  the  common  carcass,  it  would  bring 
35  cents,  or  quite  a  handsome  profit  on  a 
three  weeks'  investment.  Tliere  is  no  oc- 
casion, however,  for  selling  it  at  any  such 
price.  There  is  an  abundance  of  discrim- 
inating buyers  who  will  gladly  pay  a  good 
advance  for  fancy  stock.  In  any  event^  the 
buyer  is  willing  to  pay  as  much  per  ounce 
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of  edible  meat  in  the  finiehcd  bird  as  in 
tbe  thin  one,  if  not  more.  In  that  case  be 
Bbould  pay  92  cents  for  tbe  bird.  He 
would  then  be  getting  precisely  aa  much  for 
hia  outlay  as  in  buying  tbe  thin  bird. 


This  rule  applies  to  all  farm  animals. 
The  first  question  the  butcher  asks  is  how 
will  the  animal  dress  i  What  is  the  per- 
centage of  meat  to  offal !  Where  this  is  not 
considered,  economy  is  not  practiced. 


IRON  AND  STEEL  MANUFACTURING 


America,  with  its  great  mountains  of 
iron  ore,  furnishes  most  of  tlie  steel  of  the 
world  for  bridges,  high  office  buildings, 
railway  rails,  wire,  and  the  manifold  foniis 
of  steel  and  iron  which,  commercially  bring 
thousands  of  dollars  to  the  manufacturers. 
Let  us  see  how  crude  iron  ore  changes  its 
8h!H>e  and  quality  at  tbe  bands  of  man. 

THE  CUPOLA  MAN. 
In  an  inm  fiinndry  tlio  "eiimila  man"  or 
"nielter"  is  a  jtcrsmi  of  considerable  im- 
portance, for  be  "makes"  tbe  iron,  and  the 
presence  of  more  or  less  of  this  or  that 
metalloid  in  bis  pig  iron,  too  much  sulphur 
in  bis  coke,  too  little  air  coming  through 
the  blast-pipe,  or  a  heavy  atmosphere,  are 
cirtnunstanccs  l)cyoud  his  control,  which 
may  turn  all  his  plans  to  naught, 

THE  CUFOLA. 
Tbe  cu|)ola  is  the  vertical,  cylindrical- 
shaped  furnace,  in  wliicli  the  iron  is  melted 
from  "pig"  or  sci'ap,  to  be  cast  in  the  sand 
molds,  into  all  of  the  different  forms  and 
shapes  taken  by  cast  iron.  The  real  bot- 
tom of  tbe  cupola  is  made  of  sand,  and 
this  sand  bottom  rests  on  a  false  bottom 
which  is  made  of  iion,  and  so  swings  on 
heavy  hinges  that  it  may  be  dropped, 
emptying  the  cinders  on  tbe  floor  of  the 
foundry.  This  false  bottom  is  held  in  place 
by  a  heavy  piece  of  wood,  wbicb  stands  on 
ttio  solid  foundation  that  supports  tbe  le^ 


of  the  cupola.  The  "tap-bole"  of  the  cupola 
is  the  opening  through  which  the  molten 
metal  runs  into  the  "spout"  and  then  into 
the  ladle.  It  is  generally  about  four  feet 
ahove  the  floor  of  tbe  foundry,  for  it  must 
be  high  enough  to  clear  a  large  ladle,  to 
catch  the  inm.  In  the  back  of  the  cupola 
is  the  cinder  Imle.  Tliis  hole  is  used  to  tap 
the  ciiidcr  and  to  give  the  abinii  should 
the  mr.ltcii  Kictjil  riw-  to  the  "tuyere"  line. 

THE    TU7EBE. 

"Tuyeres"  arc  llu'  o[K'ning^  for  admit- 
ting the  air  blast  into  the  cuijola,  and  they 
are  generally  placed  high  enough  from  tbe 
biittc.di  to  give  a  bed  of  molten  metal, 
weighing  from  1,.'>00  to  2,000  p.mnds.  Tbe 
air,  driven  hy  a  revolving  fan,  is  carried 
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to  the  cupola  through  the  blast  pipe. 
Around  the  base  of  the  cupola  and  on  a 
line  with  the  tuyeres,  is  the  "wind  box," 
which  carries  the  blast  to  the  tuyere  opeu- 
ings.  The  "charging  floor"  is  a  platform 
on  which  the  coke,  pig  iron  and  scrap  iron 
are  piled,  and  on  which  the  men  stand  when 
charging  the  cupola.  The  pig  iron  is 
usually  broken  into  short  pieces  to  facilitate 


heated,  and  a  fire  of  coke  is  started.  The 
cupola  man  places  on  the  bottom  of  the 
cupola  a  bed  of  coke  and,  frequently,  a 
certain  proportion  of  bard  coal  in  large 
lumps,  with  the  coke.  This  bed  is  placed 
there  as  a  reservoir,  and  is  supplied,  at  in- 
tervals between  charges  of  metal  with  fresh 
fuel.  When  this  bed  is  burnt  through  and 
the  cupola  is  heated,  a  fresh  amount  of  coke 
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handling,  and  to  expose  more  surface  to 
the  beat. 

CHABOINa  THE  CUPOLA. 

To   charge   a   cupola   is   to   place   in   it 
alternate  luyerH  of  fuel  and  iron.     Before 


is  throivn  iu  through  the  charging  door,  and 
then  a  layer  of  pig  iron,  or  a  layer  of  pig 
iron  and  scrap  iron,  in  varying  proportions, 
is  put  on  the  coke,  llore  eoke  is  then 
thrown  on  top  of  the  iron  and  then  another 
layer  of  metal  is  put  in,  and  these  alter- 
charging,   however,    the    cuj)ola    must  be      nate  charges  of  fuel  and  metal  are  put  into 
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the  cupola  until  it  is  full.  Then  the  blast 
is  turned  on.  When  the  iron  becomes 
heated  it  gradually  melts.  There  is  a  peep- 
hole, through  which  the  cupola  man  can 
see  when  there  is  a  quantity  of  molten  iron, 
and  when  there  is  enough  the  tap-hole  is 
opened  and  the  liquid  metal,  throwing  off  a 
shower  of  sparks,  flows  out  into  ladles,  to  be 
poured  into  molds.  The  ladles  vary  in  ca- 
pacity from  50  poimds  for  the  smaller  ones, 
to  12,000  pounds  for  the  big  clay  lines, — 
"bull"  ladles, — which  are  handled  by 
traveling  cranes  and  machijiery. 

CHEMICAIXT  PUBE  IBON  VAIiTJELESS. 

Chemically  pure  iron  is  of  no  value  to 
the  foundryman,  and  it  is  of  most  use  when 
mixed  in  certain  quantities  with  metalloids 
such  as  manganese,  carlxm,  silicon,  sulphur 
and  phosphorus.  Carbon  should  exist  in 
iron  mixes  to  about  3  per  cent.  Sulphur 
should  be  present  in  very  small  quantities, 
and  when  there  is  too  much  in  the  mix, 
lime  is  mixed  with  the  iron  and  coke  in 
the  cupola.  The  limestone  takes  up  the 
superfluous  sulphur,  and  renders  the  iron 
more  fit  for  molding. 

MAXINO   PIG   IBON   DIBECT   FBOM   THE 

IBON    OBE. 

In  making  pig  iron  direct  from  the  iron 
ore,  much  the  same  principle  is  used  as 
just  described.  In  that  work,  however,  the 
ore,  limestone  and  coke  are  placed  in  the 
cupola  instead  of  the  iron  refined.  \Vhen 
the  supply  of  molten  metal  in  that  case  is 
sufficient  for  a  flow,  the  plug  is  knocked  out 
of  the  tap-hole,  and  the  molten  metal  runs 
out  into  a  sand  floor  into  "pigs."  The  sand 
floor  has  been  prepare^l  in  loni^  troughs,  not 
unlike  plowed  furrows^  and  when  the  Jjot 


metal  has  been  run  into  them  the  sand  is 
thrown  over  the  top  to  help  congeal  it.  In 
order  to  make  the  pigs  in  a  form  that  can 
bo  handled  readily,  workmen  walk  about 
over  the  top  of  tliis  hot  bed  of  metal,  their 
feet  protected  from  the  heat  by  great 
wooden  shoes,  or  blocks  of  wood  tied  to  the 
shoes,  and  with  long  handled  hammers, 
strike  the  bars  of  cooling  metal,  breaking 
them  up  into  convenient  form  for  ship- 
ment. 

STEEL  BOLLING. 

Sometimes  the  pig-iron  mill  is  adjacent 
to  the  steel  rolling  mills,  and  in  that  event 
it  is  desirable  to  roll  the  metal  while  it  is 
yet  hot  and  thus  save  reheating.  This  is 
done  by  taking  the  liquid  metal  in  little 
brick  or  clay  line-carts  or  ladles  to  the  great 
steel  mixing  blasts.  These  are  like  im- 
mense cuj)olas  without  any  cover.  The  iron 
is  i)oured  into  these  great?  upright  cylin- 
ders, with  a  quantity  of  **spiegel  iron." 
This  is  a  combinaticm  of  metnlloids  men- 
tioned l)efore,  lx?inc;'  ])rincipally  carlKm,  to 
give  a  certain  qualily  of  brittleness.  The 
more  (•arlx)n  is  mixed  with  iron,  the  more 
brittle  it  is.  When  the  mix  is  proper  and 
the  combination  has  been  blasted  bv  a  fierce 
blaze,  it  is  run  off  into  great  ingots.  When 
these  ingots  have  been  cooled  a  little,  but 
are  yet  very  hot  and  retl,  they  are  carried 
about  through  the  different  processes  of 
manufacture.  If  it  is  steel  rails  that  are 
to  l)e  made,  the  ingots  are  thrown  into  great 
series  of  heavv  rollers,  which  reduce  the 
width  and  thickness  of  the  billets  but 
lengthen  them  out  and  shape  them  properly. 
By  the  time  the  steel  is  cool,  they  are 
straightened  and  complete  for  doing  their 
part  in  great  railways  for  the  transporta- 
tion of  the  world's  products. 
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THE  SILK  INDUSTRY 

berry  tree,  eo&fniiiin^  doobla  ite  veigbt 
•lailv.  In  6ve  weeks,  it  atuins  its  full 
gr<fwth,  having  increased  $,000  times  in 
weigbt.  Il  i*  then  three  inches  \oiag,  and 
as  thick  as  a  lare?.  lead  penciL 
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Uifore  tlicv  cull  Ix^oiiiiie  of  any  value. 

THE  SILK  HOTH  AND  THE  SILK  WOBX. 

Tin-  iiillr  briylit  c.lorwl  Hilk  moth  de- 
[MwilH  from  100  to  fidO  (-{rfr^  nn<l  then  dis- 
apiM-jirs  ami  sotm  dicw.  Tim  (^!?K^  <^n  being 
rx|"i^o(!  lo  ti  t('rii|ii'niliir(;  i»f  fi5  or  70  de- 
ftrrcst,  batch  ra[ii<lly,  f^nch  one  producing  a 
nbort  br'>\vn  worm,  wliicli,  with  a  ravenous 
iij'iH'lite,  f(«;dH  iijioH  the  leaves  of  the  niul- 


FEEm.VG  THE  SII-K  WORM. 

to  Ijegin  the  formation  of  its  cocoon,  which 
is  t^j  protect  it  in  the  changes  incident  to 
caterpillar  life.  Having  seleeted  a  site,  it 
ejects  from  two  small  tubes  near  the  mouth, 
a  liquid,  gummy  substance  which  adheres  to 
whatever  may  be  within  reach ;  thus  an- 
chorcil,  the  next  move  of  the  body  in  the 
opposite  direetion  'Iraws  out  tlie  silked 
fibre.  The  worm  then  turns  over  and  over 
toward  the  center  of  the  cocoon,  and  pays 
out  the  silked  cable  as  it  goes,  until  it  has 
spun  itself  almost  tu  death,  and  has  built 
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around  itself  a    cueoon    of    silked  thread 
about  a  quarter  of  a  mile  long. 

Thus  imprisoned,  the  insect  remains,  if 
undisturbed,  for  abimt  15  days,  when  the 
end  of  the  cocoon  is  moistened,  and  it 
emerges  in  the  form  of  a  motli.  This,  how- 
ever, caiise.^  the  fibre  of  the  coci>on  to  be 
hadly  tangled  and  twisted,  so  that  it  is 
necessary  to  kill  the  insect  before  it  conies 
from  the  cocoon.  This  is  done  alxiut  eifjlit 
days  after  the  cocoon  has  been  finished,  by 
exposing  it  to  the  direct  rays  of  the  sun 
at  a  temperature  of  100  to  125  degrees, 
BEEUNa  THE  COCOON  IHTO  HAW  SILK. 

The  cocoons  are  now 
ready  to  be  reeled  into 
raw  silk.  This  is  a 
very  important  opera- 
tion, as  everything  de- 
pends upon  the  reeling, 
and  the  quality  of  the 
silk  will  be  good  or  bad, 
according  to  the  man- 
ner in  which  it  is  done.  »- 
In    Bilk    coontriea    the 


making  of  the  cocoons  is  carried  on  as  a 
separate  business,  distinct  from  the  raising 
of  silk  worms,  the  cocoons'  being  sold  out- 
right to  the  reeling  establishmcuts,  which 
are  known  as  "filatures." 

If  the  reeling  has  been  indifferently  per- 
formed, the  silk  may  not  sell  for  more  than 
$4  a  pound,  but  if  well  reeled  it  may  bring 
$(i  to  $7,  and  even  more,  depending  upon 
the  demand  at  the  time.  It  is  also  a  pe- 
culiar fact,  that  of  two  reclers.  each  reel- 
ing half  a  jKiuiid  of  cocoons  of  the  same 
quality,  one  will  be  able  to  obtain  but  6  or 
fil/i  ounces,  and  another  will  ohluin  8 
tjuncca. 

The  filaments  of  the  cocoon  are  cemented 
together  with  a  gum,  and  to  dissnlve  this 
gum  requires  the  aid  of  hot  wuIlt,  The 
(fiicnons  are  placed,  from  G  U<  10  at  a  time, 
in  a  basin  of  hot  water,  ami  wimk  by  the 
aid  of  a  whisk  broum  below  the  surface, 
where  llicy  arc  allowed  t"  remain  from  two 
to  three  minutes.  This  softens  the  gimi  and 
Irms^cns  the  fibre;  then,  moving  the  whisk 
br'Nim  very  lifihtly  over  the  rocnons,  the 
ends  of  the  fibres  will  ailhere  to  it  and  are 
easily  foun.l. 

Tlie  ends  of  the  fibres  from  each  cocoon 
in  tlio  I'iisiu  iire  then  collected  together  to 
form  one  thread,  whicli  is  jiassed  through  a 
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guide  eye  ond  tied  to  one  of  the  barbs  o£ 
the  reel,  and  tlie  reeling  l>egin3. 

The  reels  are  usually-  turned  by  hand,  al- 
though, occasionally,  elecfric  power  is  use<]. 
The  reel  must  he  so  far  away  from  the  basin 
that  the  gum  of  tfie  fibres  has  a  chance 
to  dry  and  cool  before  it  passes  onto  the 
reel,  otherwise  the  tihres  would  become 
firmly  cemented  together.  It  is  also  im- 
portant that  the  reel  should  be  moved  at  a 
certain  uniform  rate  of  speed.  The  whole 
operation  is  tedious  and  necessarily  ex- 
pensive, as  five  ounces  of  well-reeled  silk 
represents  ah<jut  (en  hours'  labor  by  an  ex- 
pert reeler. 

The  reels  are  usually  about  70  inches  in 
circumference  and  have  a  traverse  rod 
which  properly  distributes  the  thread  over 
a  surface  two  or  three  inches  wide.  So  fine 
are  tlie  fibres  which  come  from  the  cocoons 
that  they  are  almost  invisible  to  an  inex- 
perienced eye,  and  tlie  reeler  does  not  de- 
pend upon  seeing  them,  but  geta  notice  of  a 
broken  aiibdivision  by  discovering  one  of 
the  coeoons  at  rest  on  the  water,  while  the 
others  are  still  in  motion. 

This  rupture  must  be  instantly  repaired 


if  a  aniform -fiiread- of  raw  silk  is- to  be 
obtained.  A  supply  of  cocoons  is  kept 
elose  at  hand  so  that  as  fast  as  the  fibre  in 
one  is  exhausted,  another  ia  put  in  its  place. 
The  ends  are  joined  by  a  dexterous  move- 
ment of  the  reeler,  who  carries  the  end  of 
a  reserve  cocoon  fibre  to  a  point  just  below 
the  guide  eye,  where  the  natural  gummy 
substance  found  on  the  silk,  assisted  by  the 
movement  of  the  reel,  causes  adherence  to 
tlie  main  thread. 

Thus  no  tying  of  knots  takes  place  in  a 
single  fibre  of  the  silk  while  reeling,  al- 
though in  case  of  a  break  in  all  of  the  fibres, 
which  is  not  common,  a  fresh  start  must  be 
made,  and  a  small  knot  is  made,  hardly 
I>crceptible  in  the  after  stages  which  the  silk 
passes  through.  The  skeins  of  raw  silk  are 
reeled  from  one  to  several  ounces,  as  de- 
sired, and,  on  being  removed  from  the  reels, 
aro  dried  and  neatly  packed  into  books  or 
bundles  weighing  from  5  to  10  pounds. 
These  books  are  then  packed  and  sold  in 
bales  containing  133  1-3  pounds  each, 
which  is  the  way  in  which  the  raw  silk 
reaches  this  country. 


DTEIXO  SILK. 
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THE  TWISTING  PROCESS. 

SFnnmra  nr  the  factobt. 

On  reacliiiig  the  factories  wliori'  tlio 
iiiaDufuctiire  of  this  raw  silk  is  carried  ini, 
tho  skeiiia  are  soaked  in  tepid  soapriuiU  f'lr 
several  hours  to  scften  the  fiuni,  nftcr 
nliich  they  are  placed  on  light  "swifts"  and 
wound  off  onto  bobhins.  This  makes  llio 
raw  silk  soft  and  pUahlp  and  gives  a  certain 
lustre  to  it  These  bobhina  arc  placed 
upon  pins  projecting  from  the  bobbin 
board  of  a  doubling  frame,  and  from  two  to 
ten  threads,  or  even  more,  are  drawn  off  col- 
lectively onto  one  bobbin,  which  is  next 
placed  upon  a  rapidjy  revolvin/?  spinning- 
frame  spindle.  The  threads,  while  boiiig 
drawn  from  the  bobbins  to  tlie  spindle,  aro 
given  the  requisite  amount  of  twist.  These 
spindles  revolve  so  rapidly  as  to  ajipcar  to 
be  motionless,  a  speed  of  10,000  revolutions 
a  minute  not  being  .it  all  unusual. 

The  thread  is  now  drawn  from  the 
spindles  and  doubled  an<I  twisted,  and  for 
some  purposes  is  again  doublml  and  twisted, 
so  that  in  an  ordinary  three-cord  sewing  silk 


it  is  quite  possible  to  have  200  or  even  more 
of  the  original,  gossamer  threads  which 
came  from  tlie  cocwm,  and  the  lightest 
grades  of  thread  contain,  at  least,  from  75 
to  80  of  the  fibres. 

-BTMHa  Ain)  SFOOLINa  THE  SSEIN& 

Tlie  next  operation  is  reeling  the  silk 
int«  hanks  of  skeins  for  dyeing,  which  is 
one  of  the  most  important  of  tho  various 
processes,  and  requires  ex(ierioiico  as  well 
as  knowledge.  After  Iveiiig  tlyed  the  thread 
is  wound  on  spools,  as  desireil,  this  o|)cra- 
tion  lx;ing  performed  with  great  rapidity 
and  accuracy  by  automatic  macliinery. 

The  silk  cocoons  vary  in  C"lor  from  a 
delicate  while  to  a  dark  yellow,  depending 
t"  a  grent  oxlent  on  the  food  of  the  worm 
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BEET  SUGAR  AND   ITS  COMMERCIAL  VALUE 

SIGNIFICANT    FIGUBES    PBOMISINa    OBEAT  BESUI;TS— THE  OEBM  OF  A 

STUPENDOUS    INDUSTBT. 


The  United  States  imports  yearly  an 
amount  of  sugar  valued  at  $100,000,000. 
Every  fifteen  years  this  quantity  is  doubled. 
We  gather  the  following  figures  in  this 
connection  from  a  work  entitled  the  "Amer- 
ican Sugar  Industry:"  "Taking  the  im- 
ports for  1895-6,  say  1,720,000  long  tons 
annually,  to  produce  this  quantity  would 
require  020  factories,  each  working  up  350 
tons  of  beets  during  a  campaign  of  100  days 
of  24  hours.  Each  factory  would  need 
2,000  to  2,500  acres  of  beets,  or  about  2,- 
000,000  acres  in  all.  As  the  crop  should 
only  be  grown  on  the  same  ground  every 
third  year,  three  times  as  large  an  area 
would  be  needed. 

OBEAT    GAIN    FOB   THE    FABMEBS   POS- 
SIBLE. 

At  an  average  of  only  ten  tons  per  acre, 
the  total  crop  would  approxinuite  20,000,- 
000  tons.  At  only  $4  i)er  ton  net  for  l)cets 
delivered  to  the  factory,  tlie  farmers  would 
receive  $80,000,000  for  this  new  crop. 

COST  OF   A  BEET  SUGAB  FACTOBY  AND 
EXPENSE   OF   BUNNING. 

Each  factory  would  cost  about  $350,000 
—in  all  over  $300,000,000.  For  running 
each  factor\\  the  cost  of  labor  and  mate- 
rials,  aside  from  beets,  would  be  about  $500 
per  day  during  the  season,  or  $50,000  for 
the  whole  period,  Ynaking  the  annual  dis- 
tribution for  labor  and  materials  about  $45- 
000,000. 

DISTBTBimON    OF   WEALTH   THBOUGH 
THE  BEET   SUGAB  INDUSTBT. 

Each  of  these  900  sugar  mills  means  the 
yearly  distribution  in  its  immediate  vicin- 


ity of  $150,000  to  $200,000,  for  30,000  to 
50,000  tons  of  beets ;  $50,000  to  $75,000, 
for  factory  labor  and  supplies;  $10,000  to 
$25,000,  for  repairs,  salaries,  etc. 

The  profits  and  reserves  remaining  would 
be  from  $25,000  to  $75,000.  Under  aver- 
age conditions  it  is  safe  to  calculate  on  a 
yearly  turn  over  by  each  factory  equal  in 
amount  to  its  capital.  The  factories  at 
Watsonville  and  Salinas,  California,  repre- 
sent an  investment  of  from  $1,000,000  to 
$3,000,000  each,  and  from  them  the  farm- 
ers will  receive  $2,500,000  yearly  for  the 
necessary  supply  of  beets. 

When  the  sugar  beet  Wiis  fir^t  cultivated 
in  tJie  late  "seventies,"  other  crops  paid 
better.  The  first  factories  were  not  well  lo- 
cated, the  beets  were  of  {Kjorer  (juality,  and 
the  price  of  wheat  was  high,  making  it  more 
valuable  to  cultivate  than  Ix^ets. 

Then  11  jwr  cent  of  sugar  lx?ets  was  con- 
sidered a  fair  average.  Now  the  average  is 
from  14  to  15  per  cent,  and  from  18  to  24 
per  cent  has  been  shown  in  tests.  In  1884, 
the  world's  production  of  beet  sugar  was 
2,500,000  long  tons.  Since  1892,  the  aver- 
age yearly  production  has  almost  doubled. 
In  1898,  nearly  two-thirds  of  the  sugar  con- 
sumed in  the  world  came  from  beets. 

SUGAB  BEETS   A   FBOFITABLE   CBOF. 

An  acre  of  com  at  the  West  yielding  40 
bushels  of  grain,  worth  15  cents  a  bushel, 
will  buy  about  100  pounds  of  granulated 
sugar  at  the  grocery.  The  same  acre,  de- 
voted to  sugar  beets,  will  produce  2,000  to 
3,000  pounds  of  refined  sugar.  Sugar  beets 
yield  $25  to  $50  per  acre,  and  leave  *\  net 
profit  of  $10  to  $25  per  acre. 
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NEW  INVENTIONS  IN  FLOOR  COVERINGS 


MATTTNO. 

Emilc  Berliner,  the  inventor  of  many 
electrical  and  mechanical  devices,  in  ex- 
perimenting with  the  matting  on  his  floors, 
found  that  the  dust  filtered  through  it  in  a 
short  time,  and  that  if  a  break  occurred  it 
was  almost  always  necessary  to  recover  the 
entire  floor.  To  remedy  these  defects,  he 
conceived  the  idea  of  cutting  the  matting 
into  small  squares  or  other  designs,  and  lay- 
ing tliem  like  parquet.  The  inventor  took 
ordinary  Chinese  or  Japanose  matting  and 
backed  it  up  with  linoleum  paste,  which  has 
a  tendency  to  strengthen  the  fibre.  The 
squares  were  then  pressed  on  heavy  card- 
board, after  which  they  were  laid  on  the 
floor  and  fastened  with  a  few  tacks.  A  coat 
or  two  of  varnish  was  then  added,  which  en- 
hanced the  brilliancy  of  the  pattern,  and 
made  it  possible  to  rub  the  floor  with  a 
damp  cloth  when  it  became  dusty.  As  one 
square  wears  out,  it  can  be  easily  removed 
and  a  new  one  inserted. 

UNOLETJM. 

Waste  cork,  from  the  big  factories,  that 
turn  out  the  various  products  of  this  ma- 
terial, is  utilized  in  the  makins:  of  linoleum. 
Perhaps  the  greatest  linoleum  manufactur- 
ing center  in  the  world  is  Delmenhorst, 
Germany,  which  town  is  also  the  greatest 
cork  center  of  Europe. 

PAPYBOLITH. 

An  innovation  in  the  construction  of 
floors  was  invented  by  one  Otto  Kraner,  of 
Chemnitz,  Germany,  in  1806.  It  was  a 
special  preparation  of  paper  pulp  which  the 
inventor  called  papyrolith.  It  was  prepared 


as  a  dry  powder,  which  was  to  be  mixed 
with  water.  When  this  mixture  was  spread 
on  a  foundation  of  stone,  cement  or  wood, 
it  dried  in  a  short  time,  after  which  it  was 
planed  and  polished  down  to  v  smooth  sur- 
face. The  wearing  qualities  of  a  floor  of 
this  description  are  said  to  be  remarkable. 
Some  of  the  chief  advantages  claimed  for 
papyrolith  were  the  iaaU  that  it  was  solid 
and  left  the  floor  without  a  crevice ;  that  it 
was  a  non-conductor  of  heat,  and  ^wssessed 
a  tendency  to  deaden  noise.  It  was  also  said 
to  be  almost  fireproof. 

Papyrolith  never  gained  a  foothold  in  the 
United  States. 

CARPETS   FBQM    NEW   HAGS    AND    BEM- 

NANTS. 

There  is  a  large  concern  in  Pennsylvania 
w^hich  makes  carpets  from  iiow^  rags  and 
remnantvS.  This  firm  gathers  its  materials 
from  the  big  cotton  weaving  mills  and  from 
the  large  jobbing  houses  throughout  the 
country  «nd  th(»y  are  woven  into  carj)et8 
that  sell  for  a  good  price.  This  carpet  is 
woven  in  the  same  manner  as  the  old-fash- 
ioned rag  carpets,  and  the  remnants  after 
being  cut  into  strips  are  sewed  tog(»ther  by 
the  country  folk  of  the  neighlx^rhood  alxnit 
the  factory.  Some  of  these  carpets  are  made 
in  solid  colors  and  the  effect  is  excellent. 
On  account  of  the  rags  being  entirely  new 
and  strong,  this  texture  is  often  as  durable 
as  the  old  time  rag  floor  covering. 

OBIENTAL   CABFETTNG. 

Undoubtedly  the  star  innovation  in  car- 
pet flfX)r  covering  was  that  made  by  Frank 
F.  Hodges,  who  was  originally  a  manufac- 
turer of  straw  goods  in  Boston,  when  he 
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tried  to  introduce  in  1892  a  fabric  which 
he  termed  "Oriental  carpeting."  This  fab- 
ric was  woven  to  all  intents  and  purposes 
after  the  manner  of  ordinary  carpeting,  hut 
instead  of  the  warp  being  of  wool  or  jute 
fibre,  it  was  made  of  twisted  tissue  paper. 
The  opposition  which  this  fabric  met  in  the 


beginning  was  exceedingly  strong  and  per- 
sistent, but  after  years  of  laborious  and  ex- 
pensive experimenting,  Mr.  Hodges  was 
able  to  produce  a  fibre  from  which  he  has 
since  successfully  made  rugs  and  carpet- 
ings  wbidi  were  durable,  sanitary  and  very 
sightly. 


ELEVATED  RAILROADS 


THE  GREAT  CURVE  OF  THE  NEW  YORK  ELEVATED    RAILROAD. 
At  Id  highest  polDl,   116th  Street  and   Sth   Aveaue.     A  eteel  Btructure  upholds  ( 

Among  the  means  contrived  within  a 
recent  i>crif>d  for  facilitating  urban  travel. 
tlic  elevated  railroad  is  not  the  least  iinpor- 
timt  Elevated  railroads  are  most  popular 
in  the  Unitcil  States,  tunnel  railways  beinjr 
the  more  common  means  of  intramural 
conveyance  in  the  large  cities  of  the  old 
world.  The  latter  method  has  recently 
been  introduced,  however,  in  New  York, 
and  will  doubtless  soon  be  in  vogue  in 


Chicago  and  other  large  cities.  The  first 
elevated  railroad  in  the  United  States  was 
built  in  New  York,  in  1875.  At  present 
a  large  proportion  of  the  passenger  traffic 
within  tlie  respootivc  limits  of  both  of  the 
abovo-named  cities  is  conducted  in  this  way- 
Four  extensive  lines  are  in  operation  in 
Chicago.  What  effect  the  advent  of  the 
tunnel  system  will  have  on  these  enterprises 
is  a  problem  for  the  future  to  solve. 
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THE  nineteenth  century  is  notable 
for  two  ]ihasi?s  of  geographic  re- 
search, which  exceb  any  of  its 
preflecessors.  To-day  the  whole  of 
North  AmericBp  south  of  sub-arctic  lat- 
itudes, has  been  carefully  explored, 
and  the  13  large  areas  in  Northern 
British  America,  to  which  Dr.  Dawson 
referred  aa  unknown,  some  ten  years 
ago,  have  passed  out  of  that  category 
or  been  greatly  reduced  in  size  by  such 
work  as  Ogilvie  has  done  on  the  upper 
Yukon,  Low,  in  Labrador,  and  the 
Tyrrell  Brothers,  in  the  Barren  Lands. 


J  THAT  THE   LAST   CENTURY    WIPED 
OFF  THE  EARTH. 
Charti  ihowlDS  irbst  the  world  did  not  know  mbout 
CMcrtphr  In  1800;  what  bas  been  dUcoiered  ksd   what 

b  KlU  Id  donbt. 


Next  to  Europe,  North  America  is  the 
best  explored  part  of  the  world,  al- 
though less  than  GO  years  ago,  more 
than  half  the  continent  was  not  so  well 
known   as   most  of  Africa  is   to-day. 

It  is  only  a  question  of  time,  when 
all  the  habitable  territory  of  the  United 
States  and  Canada  will  be  as  thor- 
oughly studied  and  mapi>ed  as  that 
of  European  states. 
VOLCANOES  IN  CENTKAL  AUESICA. 

That  Central  America  still  offers  a 
large  field  to  the  explorer  is  shown  by 
the  fruitful  work  of  Carl  Sapper,  who 
in  his  notable  journey  in  recent  years, 
has  added  to  the  map  81  volcanoes,  of 
which  23  are  still  active.    The  lon^ 
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gentle  slopes  from  the  Central  Mountains 
to  the  eastern  coast  of  Central  America, 
continually  drenched  by  the  Trade  Wind 
rains,  have  a  luxuriant  uud  almost  im- 
penetrable vegetation  and  are  still  very 
little  known. 

SOUTH  AJIEBICA. 
Most  of  the  addilions  which  the  nine- 
teenth century  made  to  Soulli  American  ex- 
ploration are  t)i«;  work  of   Enriipcan   and 


and  particularly  to  the  last  three  decades, 
to  explore  these  rivers,  and  We  now  have 
an  excellent  idea  of  all  the  large  features 
of  the  drainage  system  of  tliat  region. 
ECUADOB. 
European  explorers  have  made  Ecuador 
better  known  that  Colombia  simply  because 
they  have  been  attracted  to  the  Ecuadorian 
Andee  as  a  specially  inviting  field.  Polit- 
ical  or    mililarv    influences    have   mainly 


Quadruple   SCTfW  I 


PLOWING   A  PATH 


TO  THE  POLE. 

;   hiT   way  thmiif-h    BeM    Ire.      Thia  unique 

■0[iLnti  Ihq  harbur  ol  KronHlodt  tree  lor  ravlg 


North  American  DNplnrerK,  many  uf  them 
poorly  cquipiwd  and  paying  their  own  way. 
Their  must  ciinripicuoiis  srr\'ice  has  been 
tlie  mapping  of  the  drainage  ami  cxjdora- 
tion  in  the  northern  and  central  parts  of 
tho  Cordillenis. 

THE   AMAZON   AITS    LA   PLATA. 

The  Spaniards  hmg  ago  revealed  the 
courses  of  the  Amazon  and  La  Plata,  bnt 
they  paid  little  attention  to  smaller  streams 
and  tributaries.    It  was  left  to  this  century. 


invited  exploration,  so  far  as  the  states  have 
participated  in  it.  Tlius  the  important 
wars,  thiit  Argentina  waged,  in  1S70  and 
1  SSn,  with  the  Indians  of  the  South,  and  in 
lSS4-lSSr>,  with  those  of  the  Xorth,  had  the 
incidental  result  <jf  making  large  j)arts  of 
Patagiinia  and  the  C.ran  Chacr.  fairly  well 
kiifiwn, 

ABGENTINA. 

Explorations  in  South  America  are  of 
very  imeven  merit.  Many  are  only  crude 
route  surveys.     Argentina  is,  by  far,  the 
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best  mapped  state  for  its  geological  and 
meteorological  dcpartmentB,  and  the  staff 
of  foreign  professors  in  the  higher  schools 
placed  exploration  and  mapping,  after 
1882,  on  a  high  plane.  The  Brazilian  gov- 
ernment has  never  promoted  scientific  ex- 
ploration, and  all  olQcial  work  in  that  line 
has  been  done  by  a  few  states,  mainly  by 
Minas  Geraes,  Sao  Paulo,  and  Para,  Most 
of  the  far  interior,  away  from  the  rivers,  is 
still  unknown.  The  Amazon  basin  is  one 
of  tho 
largest 
n  n  e  X  - 
plore 


the  upper  Niger.    It  v 
continent. 


1  indeed  the  dark 


THE  FOLAS  BEQIONS. 

In  Polar  exploration,  the  nineteenth 
century  did  not  excel  that  of  former  cen- 
turies, although  it  has  added  many  new 
islands  to  the  maps,  attained  the  farthest 
point  north,  and,  what  ia  perhaps  most  im- 
portant, has  perfected  the  art  of  living  and 
traveling  in  comparative  safety  in  the  high 
latitudca,  It  may  l>e  that  the  Archii>elago 
north  rif  this  continent  will  be  considerably 
extended  by  later  explorations,  but  there 
are  good  reasons  for  believing;  that  the  still 
unknown  Arctic  area  contains  no  great  land 
masses.  The  unknown  part  of  (he  -iViitarctic 
regions  is  twice  us  l;ii'j;e  as  Europe,  and  ia 


DURING  THE  LONO  ARCTIC  NIOHT. 


for,  although  steamers  sail  regularly 
on  the  main  stream  and  its  many  tributa- 
ries, the  stretches  between  the  rivers  have 
not  been  visited.  The  inland  parts  of  the 
Guianas  and  of  the  Cordilleran  states  from 
Venezuela  to  Bolivia  are  still  in  the  crude 
and  early  stages  of  exploration. 

A  hundred  years  ago  the  world  knew  lit- 
tle or  nothing  of  Africa  and  had  knowledge 
only  of  its  coasts,  Egypt,  some  of  the  Bar- 
bery Coast  lands,  bits  of  Senegambia,  and 


now  the  largest  unexplored  area  in  the 
world. 

Every  Arctic  expert  now  believes  that  the 
attainment  of  the  north  pole  is  only  a  ques- 
tion of  time;  and  it  is  probable  that  the 
century  just  opened  will  fuUy  complete 
explorations  of  the  entire  world,  which  the 
century  lately  closed  so  wonderfully  ad- 
vanced. 

The  directors  of  the  Baldwin-ZIegler 
expedition,  which  recently  returned,  report 
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that  tliey   succeeded   in  getting  nearer  to 
the  pole  by  at  least  400  miles  than  any 


previous  explorers;    but  still  they  did  not 
succeed  in  reaching  the  much  coveted  goal. 


RAILROADS  IN  THE  UNITED  STATES 


THEIB     AGENCY     IN     DISTBEBlTEINa      WEAI,TH. 


Railroading  holds  a  position  of 
importance  in  the  United  States 
which  few  people  realize.  As  great 
distributers  and  circulators  of 
wealth,  the  railroads  of  the  United 
States  which,  in  1902,  were  204,- 
787  miles  in  extent,  are  absolutely 
unexcelled. 

In  the  jiopular  mind  a  railroad 
corporation  is  always  associated 
with  the  idea  of  abundant  means. 
There  arc  not  man^',  however,  who 
pause  to  calculate  the  part  tlic  va- 
rious railroail  systems  play  in  the 
economic  affairs  of  the  country. 
OBOSS  BECEIPTS  OF  ALL  THE 
SYSTEMS. 

'When  it  is  realized  that  during 
the  year  1901  the  gn>ss  receipts  of 
all  the  systems  amounted  to  $1,580- 
526,037  some  slight  idea  can  be  had 
of  the  enormous  activities  which  their  op- 
eration represents.  Of  this  amount  enough 
was  available  after  paying  operation  ex- 
penses to  devote  $156,746,536  to  dividends, 
and  leave  a  balance  of  $87,764,781  to  be 
carried  to  the  surplus  account.  This  avail- 
able fund  was  enough  to  give  almost  every 
man,  woman  and  child  in  the  Unito<l 
States  $3. 

OPEBATIHa  EXPENSES. 

The  operating  expenses  amounted  to 
over  $1,000,000,000.  That  colossal  sum 
was  distributed  among  the  multitude  of 


^ 
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DINING    ROOM    ON  THE 


LIMITED   TRAIN, 


employes,  among  the  various  factories 
which  provided  equipment,  and  among  the 
different  interests  which  furnished  sup- 
plies. In  other  words,  the  railroads  ex- 
pended throughout  the  country  enough  to 
give  every  man,  woman  and  child  about 
$12  apiece.  That  one  item  alone  gives 
some  slight  idea  of  what  splendid  dis- 
tributers of  wealth  the  railroads  are, 

NVHBEB  OF  PASSENOEBS  CABBIES. 

These  immense  sums  were  earned  by 
transporting  607,278,112  passengers,  and 
1,089,226,440  tons  of  freight.    The  list  c< 
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passengers   is  equal  to  the  population  of 

China,  tJie  United  Slates,  the  British  Isles, 
and  France  and  Germany  combined.  If 
the  freight  total  were  reduced  to  men,  put- 
ting the  average  weight  of  man  at  150 
pounds,  it  would  be  equivalent  to  145,229,- 
686,000  men.  In  other  words,  the  tonnage 
weight  of  freight  for  this  one  year  very 
largely  exceeded  the  combined  weight  of 
the  entire  population  of  the  globe. 


These  few  figures  will  afford  the  reader 
some  glimmering  of  the  work  accomplished 
by  our  various  railroad  systems.  Every- 
body feels  the  effect  of  tlieir  operation,  and 
everybody  gathers  benefits  from  their 
activity.  There  is  no  other  line  of  en- 
terprise in  our  country  which  involves 
ao  much  capital,  so  many  men  and  such 
a   tremendous   aggregate   of  general  busi- 


THE  CONSTITUTION  AND  GOVERNMENT  OF  THE  UNITED  STATES 


Since  the  birth  of  man  there  has  been 
government  of  some  form.  Certain  lines 
of  conduct  have  been   laid  down  for  the 


differ  as  much  to-day,  possibly,  as  at  any 
time  in  tlie  history  of  the  world.  We  still 
find  government  of  tlie  selfish  order,  where 


THB  8BNATB  CHAHBER,  IN  THH  CAPITOL.    WABHINQTON. 


individual,  the  family,  the  city  and  the 
country, — yes,  even  for  the  family  of  na- 
tions.    These  rules  of  conduct,   or   laws. 


tlic  tow  n,  family,  or  even  country,  is  ruled 
for  the  Irenefit  of  the  few.  In  the  main, 
however,  the  great  benevolent  idea  of  the 
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brotherhood  of  man  has  penetrated  to  most 
corners  of  the  world,  so  that  the  dominating 
principle  of  civilized  peoples  is  that  tJie 
benefits  o£  the  few  must  be  subordinate  to 
the  welfare  of  the  many.  And  yet,  there 
exist,  practically,  all  forms  o£  government, 
from  the  crude  barbaric  up,  through 
despotic  autocracy,  to  wisely  self-governing 
systems  of  rule.  By  observing  the  present 
governmental  methods  of  all  nations,  one 


look  more  closely  into  the  methods  of  gov- 
erning the  different  peoples  of  the  world. 
Contrary  to  the  general  impressioD  the 
government  of  the  United  States  of 
America  is  not  founded  on  an  instrument 
so  marvelous  as  some  people  would  think. 
The  constitution  of  this  country  was  by  no 
means  the  inspiration  of  the  brains  of  one 
set  o£  men  wrought  to  an  excessively 
patriotic  pitch  by  the  exigencies  of  trying 


THE    HALL   OP    THE   HOUSE    OP    REPRESENTATIVES. 


discovers  a  page  mit  of  almost  every  epoch 
of  history.  lie  finds  the  savage  with  his 
revolting  ideas  of  family  ties,  the  nomadic 
hordes,  not  unlike  the  Israelites  of  old,  the 
despotism  of  the  orient,  the  powerful  yet 
narrow  civic  life  of  Russia,  with  its  inane 
curb  on  public  speech  and  the  press,  and 
the  highest  type  of  self  government,  in 
England  and  the  United  States.     Let  us 


titiies.  This  Idea  should  at  once  be  eradi- 
cated from  the  minds  of  those  who  think 
this  great  civic  dociuiient  was  turned  out  at 
white  heat  in  a  flash.  Nothing  is  farther 
from  the  truth. 

Great  as  the  constitution  is,  it  was  con- 
sidered far  from  perfect  at  the  titae  of  its 
drafting.  The  downtrodden  people  of  the 
thirteen  colonies  that  struck  for  independ- 
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ence  had  long  been  gradually  working  out 
tiie  measures  of  just  such  an  instrument, 
in  their  daily  life.     Many  of  them,  driven 
from  their  mother  countries  by   persecu- 
tion, to  enjoy  freedom  in  America,  found 
an  enveloping  mass  of  restricting  laws.    In- 
dividually, many  of  the  people  sought  con- 
cessions from  the  different  countries  which 
ruled  them,  as  the  years  went  on.    Grants 
of  public  lands  to  colonists  generally  con- 
ceded something  of  democratic  government. 
So  did  the  charter  of  the  colonies  from  the 
English    crown,     as    England    gradually 
gained  control  over  most  of  the  new  world. 
In  spite  of  restrictions,  the  people  at  large 
fought  hard  for  their  democratic  principles. 
Ideas  were  at  variance  in  various  districts, 
but  in  the  main  the  aim  was  toward  some- 
thing more  neai  to  self-government.     Tlic 
colonists   insisted    on   councils   from   their 
number  to  confer  with  the  crown-appointed 
governors,  and  held  religiously  to  the  right 
of  their   town   meetings.      Such   incidents 
as  the  hiding  of  the  charter   in   the  old 
Charter  Oak  mark  the  spirit  of  those  times. 
Naturally,  this  spirit,  these  experiences,  the 
charters,   town   laws,     petty    constitutions, 
etc.,  would  have  an  influence,  great  indeed, 
upon  the  framing  of  a  document  on  which 
the  federation  of  states  was  to  be  estab- 
lished.    Such  was  the  case.     Discussion  at 
the  time  of  the  constitutional  convention, 
called  in  1787,  was  rife.     Many  present 
clauses  in  the  great  constitution  of  to-day 
were  called  "royalistic,"  toryistic  and  any- 
thing but  democratic.     The  papers  of  that 
day  discussed  at  great  length  propositions 
for  the  embodiment  of  certain  features  in 
the  instrument.     When  the  body  of  men 
who  framed  the  constitution  had  completed 
their  work,  it  was  far  from  being  what 
some  of  them  had  hoped  for.    In  the  end. 


it  was  a  mass  of  concessions,  paring  here, 
curtailing  there — in  short  an  excellent 
document,  but  only  such  an  one  as  was 
simply  the  outcome  of  the  experience  of 
the  people.  This  was  marked  by  the  man- 
ner in  which  some  of  the  states  hesitated 
about  becoming  parties  to  the  agreement 
under  the  constitution.  Yet  so  well 
thrashed  out  was  the  experience  of  our 
forefathers  that  the  constitution  has  with- 
stood assault  or  change  except  in  but  few 
particulars.  And  yet  again,  these  few 
changes,  such  as  the  first  ten  amendments, 
commonly  called  the  bill  of  rights,  attest 
the  spirit  of  democracy,  concession  and 
compromise,     which     brought     forth     the 

instrument. 

CONGBESS. 

The  constitution  is  the  highest  law  of  the 
land.  i3y  its  provisions  the  governuient 
of  the  United  States  is  divided  into  three 
main  branches — legislative,  executive  and 
judicial.  Tl.'e  first  has  to  do  with  the  mak- 
ing of  the  laws  for  the  United  States  as 
a  whole.  It  is  dividend  into  two  houses,  the 
senate  and  the  house  of  representatives, 
known  jointly  as  Congress.  The  upj)er 
he  use  is  made  up  of  a  body  of  senators, 
two  elected  from  each  state,  in  puch  man- 
ner that  one-third  of  the  entire  body  is 
chosen  every  two  years.  These  senators 
are  chosen  by  the  legislatures  of  their  re- 
spective states,  save  where  appointments 
are  made  by  governors,  to  provide  for 
emergencies  when  legislatures  are  not  in 
session.  Thus  it  will  be  seen  that  the 
senate  represents  the  dominant  party  in  the 
various  states,  and  only  indirectly  is  the 
servant  of  the  people.  The  senate  is  an 
extremely  conservative  body,  and  acts  as  a 
salutary  check  against  hasty  legislation. 
Yet  so  widespread  is  the  feeling  that  this 
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body  is  not  truly  democratic,  that  constant 
efforts  have  been  made  to  elect  its  members 
by  ^pular  vote. 

The  house  of  representatives  is  a  much 
larger  body,  being  made  up  of  representa- 
tives elected  directly  by  the  people  of  the 
congressional  districts  of  each  state,  accord- 
ing to  population.  These  members  serve 
two  years. 

The  two  houses  of  congress  are  largely 
co-ordinate  in  their  powers,  although  bills 
for  appropriations  can  be  introduced  only 
in  the  lower  house,  while  the  senate  has 
the  power  of  ratifying  treaties  end  ap- 
pointments made  by  the  president. 

The  executive  branch  has  for  its  head  the 
President  of  the  United  States.  His  term 
of  office  is  four  years,  and  while  in  general 
intent  he  is  the  popular  choice  of  the  ma- 
jority of  the  people  of  the  country,  yet  the 
manner  of  his  election  by  the  electoral  col- 
lege sometimes  frustrates  this  idea.  In 
voting  indirectly  for  a  president,  the  peo- 
ple of  each  state  choose  a  number  of 
electors  equal  to  the  number  of  representa- 
tives and  senators  of  that  state.  It  is  the 
duty  of  these  electors  to  meet  at  the  capitals 
of  their  respective  states,  on  a  day  ap- 
pointed by  law,  and  to  cast  their  votes  for 
their  choice  for  president  and  vice-presi- 
dent. These  votes  are  sent  to  Washington 
and  counted.  The  men  receiving  the  high- 
est number  of  votes  are  elected  to  the  two 
highest  positions  of  the  land.  This  method, 
in  1889,  resulted  in  placing  in  the  presi- 
dential chair  Benjamin  Harrison,  when,  as 
a  matter  of  fact,  the  total  count  of  the  bal- 
lots of  the  whole  country  favored  Grover 
Cleveland.  Legally,  placing  an  electors' 
man  on  a  parly  ticket  does  not  bind  him 
to  vote  for  any  particular  candidate,  and 
while  cases  are  known  where    men    have 


violated  their  party  faith,    custom    rules 
otherwise. 

The  President's  duties  are  to  enforce  the 
laws  of  the  land,  to  initiate  legislation  by 
sending  a  message  to  congress  each  term 
suggesting  needed  reforms,  and  to  veto  or 
approve  new  enactments.  As  the  leader 
of  his  party,  he  is  generally  the  dominating 
influence  with  the  majorities  of  the  two 
houses  of  congress.  His  veto  power  ef- 
fectually nullifies  any  given  legislation 
unless  overruled  by  a  two-thirds  vote  in 
both  houses.  He  is  the  commander-in-chief 
of  the  land  and  naval  forces  of  the  United 
States,  and  is  accorded  as  much  deference 
by  foreign  powers  as  the  ruler  of  any  other 
nation.  In  aid  of  his  administration  sev- 
eral departments  were  created — the  de- 
partments of  state,  war,  navy,  treasury,  the 
interior,  agriculture,  postoffice,  and  jus- 
tice, the  heads  ol  which  make  up  his  cabi- 
net. These  men  are  his  closest  advisers, 
chosen  by  him  with  the  approval  of  the 
senate,  and,  as  specified  in  the  constitution, 
arc  in  line  of  succession  to  the  presidency, 
in  case  of  the  accidental  removal  from 
office  of  the  president  and  vice-president. 
These  men  undertake  directly  to  manage 
the  machinery  of  the  several  business  de- 
partments of  the  government,  such  as  the 
coining  of  money  by  direction  of  the  secre- 
tary of  the  treasury,  the  management  of 
the  postal  service  by  the  postmaster  general, 
etc.  They  are  directly  responsible  to  the 
President  for  their  acts,  and  censure  or 
request  for  resignation  would  lead  to  their 
relinquishment  of  office,  although  this  is 
not  compulsory,  except  on  the  demand  of 
the  senate.  These  men,  besides  conducting 
the  departments  of  which  they  are  the 
heads,  serve  a  great  purpose  in  being  the 
frequent  advisers  of  the  president.     Di- 
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rectlj  reejxmBible  to  the  President,  or  to 
the  heads  of  their  respective  departments, 
are  the  numerous  employes  of  the  United 
States  government. 


JUDICIAAT. 


The  judicial  department  consieta  of  the 
supreme  court  of  the  United  States  and  ita 
subordinate  tribunals,  which  are  entirely 
independent  of  the  other  two  branches  of 


laws  are  deemed  unjust  or  unoonstitutional, 
these  courts  are  appealed  to  for  interpreta- 
tion. While  it  is  not  the  policy  of  the 
judiciary  to  set  at  naught  the  laws  framed 
by  the  legislative  department,  or  the  acta 
of  the  executive,  yet  such  action  has  many 
times  been  necessary,  and  thereby  the  sys- 
tem of  checks  and  balances  has  been  pre- 
served between  the  three  branches  of  the 
government.     The    president    needs    Con- 


the  government,  although  co-ordinate  with 
them.  It  is  the  business  of  these  courts 
to  determine  the  construction  to  be  placed 
on  all  laws  framed  by  the  federal  Congress, 
and  on  laws  made  by  states  and  cities  of 
the  Union  which  may  conflict  with  the  con- 
stitution of  the  United  States  or  laws  made 
under  it.  The  district,  circuit  and  appel- 
late courts  take  up  certain  phases  of  judi- 
cial work  for  the  federal  government.     If 


gress  to  pass  beneficial  laws;  Congress 
needs  the  approval  of  the  executive  to  make 
its  laws  effective ;  and  then  the  judiciary 
determine  the  validity  of  the  triple  legisla- 
tion. So  much  for  the  organism  of  United 
States  government. 

From  the  working  of  these  co-ordinate 
branches,  the  constructions  put  upon  the 
constitution  and  general  enactments  has 
sprung  a  body  of  laws.    The  fabric  of  these 


VACTS  COSCSBmHQ  DIFFERENT  NATIONS 


307 


laws  is  tiie  result  of  experience  throoghoat 
the  states  and  municipalitiee  of  the  coun- 
bry.  It  ehonld  be  borne  in  mind  that  the 
law  of  the  land  is  divided  quite  markedly 
into  three  divisions:  mimicipal  law,  which 
may  be  said  to  govern  nearest  home,  in  the 
towns  and  cities;  state  law,  whidi  is  not 
effective  outside  the  etate     and    coostita- 


others  have  been  worked  out,  and  i 
quentlj  should  be  treated  first. 


EOX£    BUI& 


It  is  a  commoD  latter-day  saying  among 
locally  independent  voters  who  still  cling 
to  the  great  parties  in  national  affairs,  that 
state  or  national  politics  should  not  intrude 


Prlutlns  money  at  tb*  di 

"-* ^ivBrs  In  the  world,  i 

I  Treaaur;  under  gua 


tioual  or  federal  law,  which  is  law  enacted 
by  Congress,  and  is  based  on  the  constitu- 
tion of  the  United  States.  Although  the 
last  of  these  is  the  highest  in  point  of 
anthorily,  when  authority  is  in  question  or 
there  le  a  conflict  of  authority,  the  first  in 
some  leqiects  is  the  basis  upon  which  the 


themselves  upon  municipal  or  town  affairs. 
This  t«lls  how  closelj  the  town  or  city  gov 
emment,  the  home  government,  appeals  to 
the  tax-payer.  And  well  is  it  that  sooh  is 
the  case.  The  matter  of  preserving  local 
order,  making  laws  for  the  home  district, 
collecting  and  disbursing  taxes,  and  other 
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kindred  affairs,  should  be  kept  strictly 
within  local  limits.  So  important  is  this 
self-government  and  so  fully  is  it  recog- 
nized on  all  sides  that  the  state  governments 
give  charters  to  the  cities  empowering  them 
to  act  in  even  wider  circles  than  is  usually 
their  wont.  Therefore  we  see  it  a  pretty 
hard  and  fast  custom  that  villages,  towns, 
and  cities  are  left  to  work  out  their  own 
laws  through  the  medium  usually  called 
police  power — that  is,  the  preserving  of  the 
peace  and  kindred  duties  of  a  government 
for  the  immediate  welfare  of  the  people.  ' 
But  there  are  some  functions  of  the  body 
politic  that  must  be  broad  enough  to  pro- 
tect and  govern  not  only  the  people  of  one 
town,  but  of  all  towns  witliin  the  borders  of 
a  state.  In  the  same  way  it  is  necessary 
to  work  for  the  welfare  of  the  several  town- 
ships in  the  various  counties  in  the  state. 
Therefore  we  see  tiie  state  assuming  its 
sovereign  right  of  domain  over  all  the 
counties  within  its  jurisdiction  and  at  the 
same  time  yielding  certain  powers  to  the 
counties  as  well  as  to  the  cities.  Thus  the 
city's  charter  allows  it  to  grant  street  rail- 
way and  other  franchises,  incur  indebted- 
ness to  build  water  and  gas  works,  elect  its 
officials  and  levy  a  tax  for  the  maintenance 
of  its  government.  In  the  same  way  the 
county  elects  officials  to  preside  over  the 
welfare  of  the  townships  within  its  borders, 
and  fix  taxes  for  the  maintenance  of  the 
jails,  hospitals,  poor  farms,  courts,  board 
of  commissioners,  etc. 

STATE    SOVEBEIGNTY. 

Lastly,  within  the  state  we  observe  the 
sovereignty  of  the  state  itself  dominating 
yet  by  the  will  of  the  people  all  other  law 
within  the  state.  Thus  the  state  taxes  for 
the  support  of  the  state  government  which 


is  for  the  benefit  of  all  the  people  within 
its  borders.  The  state  knows  no  superior. 
It  is  supreme,  save  where,  upon  signing  the 
constitution  of  the  United  States,  each  state 
surrendered  certain  powers  to  the  United 
States  government.  It  was  on  the  rock  of 
state  sovereignty  that  the  ship  of  state  was 
nearly  wrecked  on  the  occasion  of  the  Civil 
War.  Since  then  it  has  been  an  accepted 
fact  that  while  every  state  of  the  Union  is 
independent,  a  sovereign  unto  itself,  yet 
it  has  delegated  away  voluntarily  certain 
of  its  powers  and  these  powers  only  the 
federal  government  may  exercise.  And  yet 
the  state  protects  its  people  in  times  of  riot 
wdth  its  own  militia  and  resents  interfer- 
ence from  outside  sources.  It  cares  for  its 
unfortunate  insane,  punishes  the  criminals 
in  its  penitentiaries,  enacts  measures  in  its 
legislature  for  maintaining  peace,  order, 
and  promoting  education  and  commerce, 
etc.,  among  its  people.  Thus  we  observe 
that  as  benefits  from  government  are  to 
affect  greater  numbers  of  widely  spread 
people  the  governing  powers  are  less  con- 
centrated. 

Finally  we  come  to  the  methods  which 
bring  about  laws  for  the  general  welfare 
of  the  whole  nation.  Naturally,  in  a  fed- 
eration of  sovereign  states  it  would  be  idle 
for  the  sovereign  states  to  legislate  for  the 
whole.  In  most  of  the  colonies  demands 
had  been  made  and  granted  for  bills  of 
rights  by  which  the  people  were  assured  of 
certain  jealously  guarded  principles  of 
democracy.  No  such  bill  appeared  in  the 
constitution.  Therefore  in  quick  succes- 
sion followed  a  number  of  amendments  in 
order  to  satisfy  the  public  mind  that  the 
republic  was  not  to  become  too  strongly 
centralized.  Thus  the  constitution  now 
provides  for  the  safety  of  the  individual 
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in  such  precise  terms  tkat  many  a  law 
framed  by  city  or  state  when  tried  in  the 
balances  of  the  constitution,  has  been  found 
wanting  and  declared  void. 

CONSTITTTTIONAIi   GTJABANTIES. 

Under  the  constitution  every  man  has  the 
privilege  of  freedom  of  speech  and  of  opin- 
ion through  the  press.  The  people  may 
assemble  and  petition  the  government  to 
redress  wrongs.  Every  one  is  entitled  to 
a  speedy  trial  by  jury,  with  immunity  from 
excessive  bail  or  cruel  punishment.  No 
person  may  be  held  to  answer  for  a  capital 
or  otherwise  infamous  crime  unless  upon 
indictment  by  a  grand  jury,  and  no  person 
can  be  twice  put  in  jeopardy  of  life  or  limb 
for  the  same  offense.  The  accused  has  the 
right  to  be  confronted  with  the  witnesses 
against  him,  the  right  to  compel  the  ap- 
pearance of  witnessec  in  his  favor,  and  to 
have  counsel  for  his  defense.  Xo  slavery 
or  involuntary  servitude  shall  exist  except 
as  punishment  for  crime.  All  persons  born 
or  naturalized  in  the  United  States  are 
citizens  thereof.  No  state  may  abridge  the 
right  of  vote  because  of  race,  color  or  pre- 
vious condition  of  servitude.  These  imme- 
diately foregoing  provisions  of  the  consti- 
tution do  not  and  cannot  secure  to  the 
negro,  or  any  person,  for  that  matter,  the 
right  to  vote,  for  this  is  a  matter  which  is 
still  in  the  domain  of,  and  controlled  by, 
the  sovereign  states. 

Congress  must  meet  at  least  once  every 
year  beginning  on  the  first  Monday  in  De- 
cember. Each  state  must  respect  the  acts 
of  other  states.  The  states  cannot  nullify 
each  other's  laws  or  legal  decisions.  Con- 
gress has  the  power  to  admit  new  states  to 
the  Union  as  they  may  be  desired.  A  state 
cannot  exercise  a  function  that  has  been 


delegated  under  the  constitution  to  the  fed- 
eral power,  nor,  in  the  main,  does  congress 
exercise  any  power  not  specifically  given  it 
under  the  constitution.  However,  there  is 
a  growing  tendency  for  the  central  govern- 
ment to  strengthen  itself,  and  under  the 
provision  of  the  constitution  which  permits 
congress  to  make  all  laws  necessary  to  carry 
out  the  meaning  of  the  constitution,  its 
powers  are  constantly  growing. 

LEGISLATION. 

Congress  cannot  pass  a  law  to  punish  an 
offense  already  committed.  State  laws  in 
conflict  with  the  constitution  are  void.  Con- 
gress cannot  lay  any  disabilities  on  the 
children  of  persons  because  those  persons 
have  been  convicted  of  crimes  or  other  mis- 
demeanors. Each  state  is  entitled  to  two 
senators,  the  smallest  having  the  same 
rights  with  the  largest.  Territorial  dele- 
gates to  congress  have  the  right  of  debate 
but  not  of  voting. 

QUALIFICATIONS    FOB    OFFICE. 

Congressmen  must  be  25  years  old  to  be 
eligible;  tliey  serve  two  years,  and  may  be 
re-elected.  Senators  must  be  30  years  old 
to  be  eligible;  they  serve  six  years,  and 
may  be  re-elected.  The  president  must  be 
35  years  old  to  be  eligible;  he  serves  four 
years  and  may  be  re-elected.  No  presi- 
dent, however,  has  served  more  than  two 
terms.  The  same  qualifications  are  neces- 
sary in  the  vice-president.  No  naturalized 
citizen  may  become  president  or  vice-presi- 
dent, but  a  male  child  born  of  American 
parents  abroad  is  considered  a  native-bom 
American,  and  has  all  the  rights  of  Ameri- 
can citizenship,  including  eligibility  to  the 
presidency.  The  president  has  the  right  to 
pardon  except  in  eases  of  impeachment. 
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The  vice-president  is,  ex  officio,  president 
of  the  senate,  but  haa  no  vote  in  that  body 
except  to  decide  a  tie. 

TSEASON. 

Treason  against  the  federal  government 
consists  only  in  making  war  against  it,  aid- 
ing its  enemies  or  adhering  to  them,  and 
must  be  proved  either  by  open  confession 
in  court  or  by  two  witnesses  to  an  overt  act. 
Officers  of  the  government  may  not  accept 
honors  from  a  foreign  court  without  the 
consent  of  congress. 

IMPEACHMENT. 

The  house  of  representatives  has  the  sole 
right  of  impeachment,  but  the  senate  con- 
ducts the  impeachment  trial.  Persons  com- 
mitting crimes  in  one  state  may  not  have 


refuge  in  another.  Silver  coin  is  not  I^al 
tender  in  denominations  less  than  one  dol- 
lar in  payments  of  over  five  dollars.  Cop- 
per and  nickel  are  not  legal  tender.  The 
grand  jury  is  a  secret  tribunal  of  23  men. 
It  hears  one  side  of  the  case  and  an  indict- 
ment by  a  vote  of  12  of  these  men  means 
that  there  is  good  reason  for  holding  a  trial. 
A  unanimous  vote  by  petty  or  trial  jury  is 
necessary  to  convict.  Amendments  to  the 
constitution  require  a  two-thirds  majority 
vote  in  each  house  of  congress  and  must 
be  ratified  by  three-fourths  of  the  legisla- 
tures of  the  states  or  by  special  conventions 
called  for  the  purpose.  When  the  president 
calls  out  the  state  militia  it  passes  imder 
the  control  of  the  federal  government,  and 
is  under  the  command  of  the  chief  execu- 
tive. 


PATENT   LAWS  OF  THE   UNITED  STATES 


The  United  States  Patent  Office  issues 
patents  under  the  seal  of  tlie  government 
to  any  person  who  has  invented  any  new 
and  useful  art,  contrivance,  manufacture 
or  composition  of  matter,  improvement,  or 
the  like,  not  already  patented  or  knowm  in 
this  country,  or  not  printed  or  described 
in  any  publication,  local  or  foreign,  prior 
to  the  discovery,  and  not  on  sale  two  years 
before  the  application  for  the  patent,  un- 
less such  sale  has  been  discontinued.  Son^e 
of  the  ingenious  inventions  for  which  pat- 
ents are  issued  include  busts,  statues,  re- 
liefs, designs  for  printing  fabrics,  new 
ornaments,  patterns  or  new  shapes  of  arti- 
cles for  manufacture. 

PATENTS    AND    THEIB    CONDITIONS. 

The  patent  is  an  instrument  granting  to 
the  patentee,  his  heirs  or  assigns,  the  ex- 


clusive right  to  his  invention  for  a  period  of 
17  years,  w^ithin  the  jurisdiction  of  the 
United  States.  Joint  patents  are  issued  to 
two  or  more  people  w^ho  work  on  the  same 
invention,  and  not  single  patents  to  each. 
Patents  on  foreign  inventions  for  which 
foreign  patents  have  been  already  allowed 
may  be  secured  from  this  government,  un- 
less the  article  patented  abroad  has  been  in 
use  here  more  than  two  years  prior  to  the 
time  of  application.  Patents  thus  secured, 
how^ever,  expire  at  the  end  of  the  foreign 
patent-term  which  has  the  least  unexpired 
time,  if  there  are  several  patents,  and  in 
no  case  run  over  17  years. 

APPLICATIONS    FOB    PATENTS. 

The  Commissioner  of  Patents  is  the 
official  to  whom  applications  for  patents 
must  be  directed.     With  the  application 
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must  be  filed  a  written  description  of  the 
invention,  with  its  manner  of  making,  con- 
struction, compounding,  or  the  like,  made 
perfectly  clear.  In  case  it  is  a  machine  a 
model  must  be  sent.  Drawings  also  are 
required  for  certain  inventions.  An  oath 
is  required  of  all  applicants,  stating  that 
they  believe  the  invention  new  and  original 
and  that  the  applicants  are  the  rightful 
discoverers. 

ASSIGNMEHT    OF    PATENTS. 

Assignments  of  patents  may  be  made,  or 
of  an  interest  in  a  patent.  This  is  done 
in  writing,  and  the  exclusive  right  to  the 
patent  for  the  whole  or  part  of  the  United 
States  may  be  thus  granted.  In  case  of 
errors,  where  more  than  rightful  claims 
have  been  allowed  to  a  patentee,  the  patent 
becomes  invalid.  But  where  papers  are 
filed  showing  such  errors,  a  re-issue  will  be 
granted. 


CAVEATS. 

A  caveat  is  a  notice  filed  with  the  Patent 
OflSce  by  an  inventor  stating  that  he  is 
working  on  an  idea  and  that  he  wishes  to 
prevent  a  patent  issuing  to  any  one  else 
who  may  have  the  same  idea.  This  costs 
$10,  and  protects  the  caveator  from  in- 
fringement for  one  year. 

PATENT  FEES. 

All  patent  fees  are  paid  in  advance  and 
run  as  follows:  Filing  original  applica- 
tion, $15.  Designs,  for  three  years  and 
six  months,  $10;  seven  years,  $15;  14 
years,  $30 ;  each  application  for  re-issue  of 
patent,  $30;  filing  disclaimer,  $10;  certi- 
fied copies  of  patent,  etc.,  ten  cents  a  hun- 
dred words;  recording  assignments,  powers 
of  attomev,  etc.,  three  hundred  words  or 

./   7  7 

under,  $1 ;  under  a  thousand  words,  $2 ; 
over  a  thousand  words,  $3. 


THE  INTER-STATE  COMMERCE  LAW 


Congress  is  empowered  by  the  constitu- 
tion to  regulate  commerce  between  the  sev- 
eral states,  and  in  1887,  imdcr  this  au- 
thority, passed  the  inter-state  commerce 
law  which  is  in  force  now  and  which  con- 
trols and  regulates  our  internal  commerce. 
This  law  has  for  its  object  the  enforcement 
of  equitable  dealings  on  the  part  of  all 
conMUon  carriers  with  the  *  public,  and 
applies  to  all  such  carriers,  whether  by  rail 
or  water,  as  convey  goods  or  passengers 
from  one  state,  territory  or  district  of  the 
United  States  into  another.  The  sovereign 
power  of  the  states  which  on  this  point  was 
delegated  to  congress,  was  not  surrendered 
as  regards  traffic  within  the  state.  Conse- 
quently the  states  also  have  commerce  laws 


which  govern  traffic  within  their  individual 
boundaries  and  have  railroad  commissions 
which  act  in  a  similar  capacity  to  the  inter- 
state commerce  commission. 

THE   INTEB-STATE   COMMEBCE   COMMIS- 
SION. 

This  commission  of  the  federal  govern- 
ment is  made  up  of  five  men  empowered 
by  the  law  to  inquire  into  the  methods  by 
which  carriers  do  business,  and  their  rates 
of  traffic  cliarges.  The  law  provides  that 
all  rates  shall  be  just  and  reasonable  and 
that  there  shall  be  no  discrimination  in 
favor  of  large  shippers.  Rates  of  traffic 
must  be  printed  so  that  all  shall  be  uniform 
under  similar  circumstances^  on  the  same 
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road.  The  books  of  the  companies  also 
must  be  opened  at  least  once  a  year  for 
inspection  by  the  commission.  Rebates  to 
induce  shipment  by  certain  Concerns  are 
prohibited.  Exceptions  to  the  rules  are 
made  for  carriage  of  property  for  the  gov- 
ernment, charitable  institutions,  and  dur- 
ing the  time  of  fairs  and  expositions. 
Mileage  at  reduced  rates  may  be  issued  in 
certain  amounts,  as  well  as  excursion  and 
commutation  tickets.  Reduced  rates  are 
allowed  for  clergymen  and  passes  may  be 
issued  for  officers  of  railroads.  Passes,  as 
such,  however,  are  prohibited. 

DISCBIMINATiaN    IN    BATES,   BEBATES 

AND  POOLING. 

And  yet  with  law  and  commissioners  to 
enforce  the  law,  discrimination  in  traffic 
rates  is  frequent,  and  pooling,  with  unlaw- 
ful rebating  and  other  sharp  practices,  is 
common.  The  Sherman  anti-trust  act  is 
violated  continually.  Railway  managers 
have  been  brought  to  account  repeatedly  by 
the  commission  for  disregarding  published 
tariffs  by  according  lower  rates  to  larger 
8hipi)ers.  Grain  rates  applied  to  export 
business  have  been  manipulated  to  such  an 
extent  that  for  a  long  time  they  have  been 
demoralized,  and  little  export  grain  has 
moved  bv  rail  at  tariff  rates.  The  same  is 
true  in  the  matt-er  of  dressed  meats  sliipped 
by  the  great  Chicago  packing  industries. 
All  sorts  of  methods  are  used  to  control 
business  by  the  railroads,  and  in  order  to 
grant  special  and  illegal  rates  to  secure  big 


customers,  roads  have  been  known  to  go  as 
far  as  paying  a  so-called  agent  to  secure 
business  for  them,  and  the  commission  sup- 
posed to  be  paid  this  agent — sometimes 
amounting  to  25  per  cent  of  the  freight 
charges — has  been  turned  over  at  once  by 
this  agent  to  the  shipper — an  actual  rebate, 

LEGAL    ACTIONS    AGAINST   BAILBOAD8. 

While  the  inter-state  commerce  commis- 
sion has  been  able  to  discover  gross  wrongs, 
such  as  the  merging  of  competitive  roads 
so  as  to  control  traffic,  it  has  been  unable 
to  redress  many  of  these  wronsfs,  or  to  pro- 
vide against  their  recurrence,  because  of  the 
weakness  and  inadequacy  of  the  law  under 
which  they  operate.  About  the  only  thing 
that  has  been  done  is  to  ask  the  Attorney 
General  of  the  United  States  to  begin 
numerous  actions  in  equity  against  rail- 
roads for  violating  the  inter-state  and  anti- 
trust laws.  These  actions  have  fallen  into 
three  classes.  One  is  that  brought  against 
the  railroads  in  which  preliminary  injunc- 
tions were  obtained  which  required  them 
to  apply  tariff  rates  to  traffic  carried  by 
thoni,  and  ])roliibited  them  from  carrj^ngou 
any  inter-state  traffic  at  any  but  the  lawful 
l)ublished  rates.  Another  case  was  the 
action  against  the  great  Chicago  packers  to 
prevent  them  from  carrying  on  a  beef  trust 
or  combination,  which  stopped  all  competi- 
tion. Another  was  one  against  the  North- 
ern Securities  Company  and  the  several 
railroad  companies  which  have  been  merged 
into  it. 
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CIVIL  SERVICE  REGULATIONS 


One  hears  a  great  deal  about  the  civil 
service  in  these  days,  and  of  the  laws  that 
are  being  enacted  to  regulate  it  This  ser- 
vice comprises  the  departments  of  work 
under  the  various  municipalities,  counties, 
states  and  under  the  federal  government. 
Men  and  women  who  work  for  a  public 
body  are  said  to  be  in  the  civil  service. 
It  is  a  well-knowTi  fact  that  politicians  in 
general  seek  for  patronage,  or  the  power 
of  appointing  men  to  office,  else  they  would 
not  strive  so  hard  to  be  elected,  or  pay  such 
large  sums  in  aid  of  certain  political  par- 
ties in  campaign  times.  It  can  be  readily 
seen  that  civil  affairs  in  most  departments 
can  be  conducted  much  more  efficiently  if 
employes  who  give  satisfaction,  and  who 
have  spent  a  long  time  in  becoming  ac- 
quainted with  tlicir  work,  are  kept  in  office 
regardless  of  politics,  instead  of  having  all 
public  business  turned  upside  down  at 
every  election.  The  effort  that  has  brought 
about  this  feeling  and  put  it  into  practice 
IS  called  civil  sen-ice  reform,  and  the  laws 
enacted  to  carry  it  out  are  styled  the  civil 
service  laws. 

The  persons  employed  in  the  various 
civic  offices  of  the  country  number  hun- 
dreds of  thousands.  Under  the  United 
States  government  there  is  the  postal  ser- 
vice, with  its  thousands  of  clerks  and  car- 
riers, the  treasury  department,  custom- 
house officials  and  employes,  consular 
agents,  pension  clerks  and  many  others. 
Civil  offices  in  all  the  states  hire  great 
nimil)ers  of  clerks  and  laborers,  and  the 
coiiiitios  and  cities  and  towns  need  police- 
men, and  firemen,  and  clerk"=t.  In  Presi- 
dent Jackson's  time,  "to  the    victors    be- 


longed the  spoils,"  and  there  was  a  general 
discharge  of  employes  with  every  political 
change  of  administration.  At  such  a  time, 
the  efficiency  of  the  public  departments  fell 
to  a  very  low  degree.  Many  times  money 
was  paid  by  subordinates  to  get  their  ap- 
pointments, and  much  corruption  followed. 
This  was  true  up  to  a  late  date  in  the  city 
of  New  York,  under  the  control  of  Tam- 
many Hall. 

LEGISLATION  TO  COBRECT  ABUSES. 

Abuses  went  so  far  in  the  civil  service 
of  tlie  country  at  large  that  in  1883  Con- 
gress passed  laws  limiting  the  appointing 
and  removing  power  of  elected  officials. 
Many  departments  have  since  been  brought 
under  these  laws,  and  furtlier  enactments 
have  been  made  to  hedge  abont  the  service. 
These  laws  provide  for  competitive  exami- 
nations for  applicants  for  positions,  and 
for  the  promotion  of  employes  through 
merit  rather  than  influence.  But  influence 
still  plays  a  large  i)art.  Frequently,  trusted 
officials  meet  with  rebuke  for  disobevinff 
the  law  in  this  respect,  and  tliore  is  oppor- 
tunity for  great  improvemeut  along  the 
line  of  clean  service  under  the  merit  sys- 
tem. 

QUALIFICATION  FOB  ELIGIBILITY. 

Xotwithstimding  the  abuses  which  work 
against  the  law  and  service  the  movement 
for  a  merit  svstem  all  over  the  countrv  has 

had  a  salutarv  effect.     The  examinations 

I.' 

are  competitive,  the  highest  on  the  list  re- 
ceiving the  appointment.  Persons  addicted 
to  the  habitual  use  of  intoxicating  liquors 
will  not  Iw  accepted.  Applicants  must  also 
bo  in  good  health,  and  must  give  proof  of 
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good  moral  character.  In  many  cases 
recommendations  from  well  known  officials 
are  necessary.  The  examinations  are  not 
difficult,  save  in  technical  departments, 
where  expert  sen'ices  are  required. 

The  following  are  some  of  the  subjects  on 
which  applicants  are  examined:  penman- 
ship, orthography,  arithmetic,  interest,  dis- 
count, the  fundamental  rules  of  bookkeep- 
ing, the  elements  of  geography,  history  of 
the  government  of  the  United  States,  the 
English  language,  letter  writing,  and  the 
proper  construction  of  sentences. 

THE  ILLINOIS   CIVIL  SEBVICE  LAW. 

To  illustrate  the  system  of  civil  service, 
the  following  extracts  from  the  Illinois  civil 
service  law,  which  governs  most  of  the  de- 
])artnients  of  tlie  civil  service  of  Chicago, 
arc  given: 

Xo  person  sliall  be  admitted  to  exam i na- 
tion for  any  p)sition  in  tlic  official  service 
who  is  not  a  citizen  of  the  United  States, 
jind  who  has  not  been  an  actual  resident  of 
ihe  city  of  Chicago  for  at  least  one  year 
next  preceding  the  date  of  the  examination. 

Unless  otherwise  provided  in  these  rules, 
no  pers<m  shall  be  admitted  to  examination 
for  a  |K)sition  in  the  official  service  who  is 
less  than  twenty  years  of  age  at  the  date  of 
examinati(m,  except  that  applicants  for 
positions  of  pages  and  messengers  must  not 
be  less  than  17  years  of  age  at  the  date  of 
examination. 

In  special  examinations  for  any  place 
recjuiring  technical,  professional  or  scien- 
tific knowledge,  or  manual  skill  of  a  high 
order,  the  commission  may  wave  the  re- 
quirement of  residence  in  the  city  of  Chi- 
cago, fixed  in  Section  1  of  this  rule. 

Application  for  admission  for  examina- 
tion shall  be  made  on  blanks  in  such  form 


and  manner,  and  supported  by  such  certifi- 
cates of  i>ersons  acquainted  with  the  appli- 
cant, as  the  commission  may  prescribe. 
These  blanks  will  be  furnished  to  a^^pli- 
cants  for  examination. 

Jfo  question  in  any  examination  shall 
relate  to  political  or  religious  opinions  or 
affiliations,  and  no  appointment  or  selection 
for  an  office,  or  employment  within  the 
scope  of  these  rules,  shall  be  in  any  manner 
aflfected  or  influenced  by  such  opinions  or 
affiliations. 

EXAMINATIONS. 

Examinations  shall  be  held  at  such  times 
and  places  as  the  commission  sliall  desig- 
nate, and  two  weeks'  notice  thereof  shall  be 
given,  as  provided  by  law. 

Tlie  subjects  for  the  examination  shall 
b(»  designated  from  time  to  time  by  t!:e 
commission  and  sliall  be  such  as  the  needs 
of  the  service  require,  and  such  as  tend  to 
j)rovo  tlic  qualilications  of  the  applicant  for 
the  office  sought^  and  may  include  s2)ecial 
tests  of  fitness  for  any  particular  place  re- 
quiring technical,  professional  or  scientific 
knowledge,  or  manual  skill. 

Proficiency  in  any  subject  shall  be 
credited  in  grading  the  standing  of  the  j^er- 
soii  examined  in  projmrtioii  to  the  value  of 
a  knowledge  of  such  subject  in  tlie  branch 
or  part  of  tlie  service  which  the  applicant 
seeks  to  enter,  and  also  the  applicant's 
physical  qualifications  and  health.  The 
relative  weight  of  each  subject  shall  be  fixed 
by  the  commission  for  every  examination. 

The  name  of  no  person  shiill  1x3  entered 
on  a  register  of  eligibles  whose  standing, 
U]K)n  a  just  grading  in  the  examinations, 
shall  average  less  than  70  per  centum  of 
complete  proficiency  in  the  subjects  of  the 
exftmination,  taken  as  a  whole,  and  of  such 


276 


FACTS  CONCERNING  DIFFERENT  NATIONS 


minimum  mark  as  may  be  fixed  by  the 
commission  for  any  part  thereof. 

All  questions  used  in  any  examination 
shall  be  first  approved  by  the  conmiission. 
All  examinations  shall  be  conducted  under 
the  supervision  of,  and  examination  papers 
shall  be  marked  under  the  regulation  of, 
the  commission.  The  same  series  of  exami- 
nation papers  shall  not  be  used  a  second 
time.  No  examination  papers  and  no 
examinations  shall  be  subject  to  review  by 
the  Civil  Service  Commission,  or  any  of 
its  members,  after  the  posting  of  the  elig- 
ible list. 

All  competitors  who  attain  a  general 
average  of  70  per  centimi  or  over  (and  of 
such  minimum  mark  as  may  be  fixed  by 
the  commission  for  any  part  thereof)  shall 
be  eligible  for  appointment  to  the  place  for 
which  they  are  examined,  and  their  names 
shall  be  enrolled  in  the  order  of  general 
average  upon  the  proper  registers,  which 
shall  be  in  such  form  as  the  commission 
shall  prescribe,  and  shall  be  called  the 
^^egister  of  Eligibles." 

Names  shall  remain  upon  the  registers  of 
eligibles  for  two  years  from  the  date  of 
their  enrollment  unless  sooner  removed 
under  authority  contained  in  these  rules, 
or  by  appointment.  At  the  expiration  of 
one  year,  the  eligibles  shall,  upon  a  form 
prescribed  by  the  commission,  furnish  new 
certificates  of  character. 

PBOMOnONS  AND  BEMOVALS. 

All  promotions  in  the  classified  service, 
unless  herein  otherwise  provided,  shall  be 
from  grade  to  grade,  and  shall  be  mad^ 


upon  voluntary,  open,  competitive  exam- 
ination. Competition  in  such  examinations 
shall  be  limited  to  the  employes  in  the 
next  lower  grade  of  the  same  position, 
serving  in  the  department  in  which  the 
position  exists,  unless  the  Commission  shall 
deem  it  for  the  interest  of  the  service  to 
admit  competitive  employes  in  other  grades 
or  other  divisions,  serving  in  that  or  other 
departments. 

No  ofiicer  or  employe  in  the  classified 
service  who  shall  have  been  appointed  un- 
der these  rules,  and  after  examination, 
shall  be  removed  or  discharged  except  foi 
cause,  upon  written  charges  and  after  an 
opportunity  to  be  heard  in  his  own  de- 
fense. AVhen  a  removal  is  deemed  neces- 
sary, the  appointing  officer  shall  immedi- 
ately notify  the  Commission  in  writing  of 
the  grounds  therefor.  Such  grounds  shall 
be  investigated  by  the  Commission,  and 
the  accused  person  shall  be  given  an  oppor- 
tunity to  be  heard  in  his  own  defense,  pro- 
vided, however,  that  such  officer  or  em- 
ploye shall  file  a  written  request  for  in- 
vestigation within  three  days  after  the  date 
of  his  removal.  Tlie  finding  and  decision 
of  the  Commission  shall  be  certified  to  the 
appointing  officer  and  shall  be  forthwith 
enforced  by  said  officer.  Pending  such  in- 
vestigation, the  appointing  officer  may  sus- 
pend the  accused  for  a  reasonable  period, 
not  exceeding  30  days.  Nothing  in  this 
section  shall  be  construed  to  require  such 
charges  or  investigation  in  cases  of  labor- 
ers or  persons  who  have  the  custody  of  pub- 
lic money,  for  the  safe  keeping  of  which 
another  person  has  given  bonds. 


VA0T8  CONCESNINQ  DIFFERENT  NATIONS 


THE  UNITED  STATES  POSTAL  SERVICE 


HUVBSB    07    F0BT-0FFICE8    AND    EX- 

PLOYSS. 

One  inaj  gain  some  idea  of  the  enormous 
work  uudertakeu  by  the  United  States 
Post-Office  department  when  it  is  known 
tliat  it  directs  the  operntion  of  74,000 
post-offices  and  over  200,000  employes. 

BECHIFTS,  EXPENSES  AHD  AJfOTTlTT  07 
HAZIb 

The  cost  of  running  the  department  for 
one  year  is  nearly  $110,000,000,  and  the 
receipts  are  about  as  much — for,  in  spite 
(if  the  excelleni  organization  of  the  depart- 
ment, the  government  is  so  liberal  in  the 
matter  of  second-class  postage  that  ex- 
penses are  not  always  met  by  receipts.  To 
indicate  the  enormous  extent  of  this  busi- 
ness, it  may  be  said  that,  every  minute  of 
the  day,  about  12,000  messages  are  deliv- 
ered. The  service  is  constantly  growing 
and  these  figures  will  soon  he  eclipsed. 
The  department  handlea  abont  7,000,000,- 
000  pieces  of  mail  annually,  of  which  about 
one  third  are  letters. 

This  growth  is  in  marked  contrast  with 
the  meager  showing  of  the  department  un- 
der Timothy  Pickering,  the  first  postmas- 
ter general.  In  his  regime  the  work  of  a 
quarter  of  a  year  was  represented  by  $63,- 
000  in  receipts  and  expenditures — an 
amount  now  excelled  every  five  hours  of 
the  day.  Litth;  could  one  foresee  in  this 
simple  heg^nning  the  smoothly-working 
system  of  to-day,  with  itii  lightning  mail 
trains,  ite  free  rural  and  ci^  deliveries,  its 
apecial  deliveries  that  rival  flie  telegraph, 
and  ita  gigantic  moaey-order  department 


POSTHASTES  GENEBAL'S  OFFICE. 

This  great  branch  of  the  government 
business  inacbiiiery  is  divided  into  four 
Bub-dcpartincnts,  each  under  the  supervi- 
sion of  an  asnistunt  postmaster  general. 
These  are:  first,  the  branch  that  has 
charge  of  the  adnii  lustration  of  the  post- 
offices,  carriers  and  clerical  force  and  the 
actual  management  of  the  general  work  of 
the  offices.  This  department  expends  an- 
nually about  $40,000,000;  second,  the 
branch  for  the  transportation  of  the  mails, 
which  contracts  with  ttie  railway  compa- 
nies for  service,  etc.,  and  costs  ahout  $35,- 
000,000    a  year   to   (^rate;   third,    tlu 
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branch  whidi  keeps  the  financial  accounts 
and  furnishes  stamps,  postal  cards,  etc.; 
fourth,  the  branch  which  appoints  over 
70,000  postmasters  and  directs  the  force 
of  inspectors.  In  addition,  there  is  an  au- 
diting bureau  under  the  Treasury  Depart- 
ment, employing  over  500  clerks,  which 
scrutinizes  and  audits  all  post-office  ac- 
counts. 

SALABIES  OF  POSTMASTERS. 

The  expenses  and  receipts  of  the  numer- 
ous post-offices  differ  greatly,  the  Xew 
York  receipts  being  tens  of  millions  of 
dollar?,  with  a  great  percentage  of  profit, 
while  many  of  the  small  country  offices  do 
not  sell  $25  worth  of  stamps  a  year.  The 
Salaries  of  postmasters  vary  with  their  po- 
sitions. Those  who  are  appointed  by  the 
President,  alx)ut  4,000  in  number,  receive 
not  less  than  $1,000  yearly,  while  the 
fourth-class  offices,  in  which  salaries  are  less 
than  $1,000,  number  over  70,000  and  are 
fillod  by  appointment  of  the  postmaster 
general. 

CITY  MATL  DELIVEBY. 

Several  (lopartiiionts  of  the  service  de- 
serve ])ai'tic'iilar  mention.  The  free  city 
delivery  system  is  one  of  these,  employing 
over  140,000  carriers,  at  an  annual  ex- 
pense of  more  tliaii  $14,000,000.  This  ac- 
comj)lishos  tlic  delivery  of  mail  to  tlie  door 
of  every  resident  of  the  larger  cities,  with- 
out the  least  inconvenience.  The  marine 
postal  service  on  the  great  lakes  involves 
the  deliverv  of  mail  sent  to  and  from  sail- 
ors  on  moving  vessels.  The  smoothness  of 
the  operation  of  this  branch  of  the  service 
can  1)0  Ix^st  noticed  at  tlie  mouth  of  the 
Detroit  river,  where  during  eight  months 
of  the  year  vessels  pass  every  three  and  a 
half  minutes  of  the  day  and  night.     This 


great  fleet  has  a  perfect  mail  service.  All 
vessels  are  met  and  mail  is  collected  and 
delivered,  with  the  vessels  in  full  motion. 
Water-tight  bags  are  used  for  this  pur- 
pose, as  a  safeguard  in  case  the  collector 
should  have  a  "spill."  Tlie  letters  are 
stamped  on  the  back  with  the  name  of  the 
vessel  to  which  thev  are  destined. 

BUBAL  DBLIVEBY  SEBVICE. 

There  is  nothing  perhaps  so  remarkable 
in  the  history  of  the  post-office  department 
as  the  free  rural  deliverj'  ser\'ice,  but  re- 
cently inaugurated.  By  means  of  this  de- 
livery, fanners  tliroughout  many  sections 
of  the  country  receive  their  mail  regularly, 
at  stated  intervals,  without  the  necessity 
of  calling  for  it  at  the  postoffice,  iK)ssibly 
nuiny  miles  away.  The  rural  delivery 
routes  are  rapidly  increasing,  and  so  }x)p- 
ular  are  thev  that,  in  manv  cases,  to  secure 
them,  the  fanners  have  paid  for  the  grad- 
iiiiir  necessitated  bv  the  estatlishment  of 
routes.  Among  tlie  advantages  derived  from 
this  service  are  larger  postal  receipts  and  a 
greater  use  of  newspa})ers  and  magazines, 
which  keeps  the  people  better  informed,  and 
increases  the  value  of  land  l>ecause  of  the 
l)(»ttor  means  of  communicati(m.  Farmers 
also  are  able  to  keep  in  closer  touch  with 
market  quotations,  througli  the  papers,  thus 
enabling  them  to  get  the  host  prices  for 
their  jTrodnce. 

BATLWAY  MAIL  SEBVICE. 

Most  important  of  all  branches  of  the 
serv^'ce  is  the  railway  jxistoffice,  which 
started  in  1804,  now  employs  alx>ut  10,000 
men,  and  annually  covers  neaily  300,000,- 
000  miles  on  alx>ut  174,000  miles  of  track. 
The  mail  handled  bv  this  branch  of  the 
service  has  of  late  doubled  nearly  every 
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six  years.  In  1884,  the  mail  distributed  in 
railway  postoffices  amounted  to  4,519,- 
CG1,900;  in  1898,  12,225,706,220;  and  at 
present,  about  15,000,000,000  pieces  are 
liandled.  So  efficient  is  this  service  that 
mails  are  carried,  sorted,  pouched  and  de- 
livered to  every  point  desired,  without  de- 
lay at  the  distributing  point  The  work 
is  so  exacting  that  clerks  must  be  well 
versed  in  its  requirements.  Every  office 
in  a  territory  must  be  known  to  every  clerk, 
and  no  forgetfulness  or  error  in  placing  in 
the  mail  bag  is  permitted. 

Extremely  stringent  examinations  are 
held  for  ai>plicants  for  positions  in  the  rail- 
wav  mail  service,  and  so  well  has  the  clerk 
learned  his  lesson,  that  on  an  average,  only 
one  error  is  made  in  the  sorting  and  de- 
livery of  10,428  pieces  of  mail. 

THE  PAST  HAIL. 

Time  is  such  a  factor  in  the  railway 
mail  service  that  new  trains  are  lyc'mg  c<^>n- 
stantly  scheduled  by  the  railway  compa- 
nies, and  all  sort^  of  devices  are  used  to 
somire  the  rapid  transit  of  mails.  Xow, 
tin;  fast  mail  train  crosses  the  continent 
four  hours  ahead  of  any  passenger  trains, 
and  often  between  Chicago  and  Omaha,  a 
sixKJcl  of  from  80  to  90  miles  an  hour  is  at- 
tained. In  this  rapid  race  many  smaller 
stations  nmst  necessarily  be  swiftly  passed. 
The  mail  received  by  the  railway  mail  cars 
at  such  points  is  taken  im  by  nn  automatic 
device  like  a  crooked  arm,  projecting  from 
the  open  d(X)r  of  the  cars,  which,  by  pres- 
sure of  a  lever,  will  reach  out,  seize  a  bag 
of  mail  fastened  to  a  post  on  the  railway 
platfonn,  and  hurl  it  inside  the  car.  Mail 
for  these  stations  is  droi)ped  off  generally 

bv  hand. 

■ 

The  railway  branch  of  the  postal  service 


IS  dangerous,  as  many  as  75  employes  hav- 
ing been  killed  and  over  1,000  injured,  in 
a  single  year.  In  this  branch  of  the  ser- 
vice, in  order  to  save  time  in  the  final  do- 
livery  of  mail  at  its  destination  in  the  lai^ 
cities,  men  well  informed  as  to  these  cities 
are  on  board  the  fast  trains,  who  sort  the 
mail  into  the  pouches  so  well,  that  the  lat- 
ter may  be  taken  directly  from  the  train 
to  the  mmierous  sub-stations  in  the  cities. 

KAIL  BAGS. 

It  may  well  be  imagined  that  a  great 
many  bags  are  necessary'  in  the  mail  ser- 
vice. The  great  trend  of  bags  is  from  the 
East  westward,  and  from  great  business 
centers  toward  the  country  districts.  Every 
year,  nearly  a  million  and  a  half  bags  are 
repaired  and  put  into  service,  most  of  them 
through  the  New  York  postofHcc.  Xatr 
urally,  some  postoffices  will  accumulate 
more  bags  than  they  can  mo  for  return 
•  mails.  Cincinnati  and  St.  Lonis  are  made 
distributing  points  from  which  a  call  for 
from  5,000  to  20,000  bags  may  be  supplied 
at  almost  any  time. 

Bags  are  suppli(»d  by  contract.  All  sorts 
of  them  ar(»  in  use,  and  of  course  the  great- 
est demand  is  for  new  ones.  The  greatest 
flow  of  bags,  after  they  get  into  service,  is 
from  the  offices  at  Washington,  Baltimore, 
Xew  York,  Chicago,  Boston  and  Philadel- 
phia. The  period  of  greatest  activity  is 
during  the  Christmas  and  Xew  Year  holi- 
davs,  when  business  firms  and  individuals 
are  sending  out  grcjit  quantities  of  i>ack« 
ages  by  mail.  The  bags  containing  these 
gradually  return  to  the  central  stations  late 
in  January,  and  once  more  flow  out  in 
IVfay,  when  the  spring  advertising  season 
sets  in.  Of  the  numerous  kinds  of  bags, 
there  must  1)0  those  for  the  mountain  car- 
riers, Uie  runner  on  snowshoes,  knapsacks, 
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and  bogs  for  the  Alas- 
kan dog  teams,  and  sad- 
dle bags  for  the  ponj 
express.  One  of  the  re- 
cent odd  bags  devised  is 
a  perforated  affair,  for 
transporting  live  queen 
bees  to  tlie  islands  of 
the  Pacific. 


It  is  interesting  to 
know  how  the  postotHce 
department  (kdivers 
mail  in  tlic  far-off, 
frozen  fields  of  Alaska. 
Kotzebiie  is  the  farthest 
northern  in)int  at  which  »">^e'  MckicTTor"*!' 
deliveries  are  made,  and 
thie  iieoesriitiite:!  an  overland  jcmrney  of 
about  a  thmi^^and  miles.  A  train  cf  six 
heavily  cuiitcl  ,\laskun  dogs  draws  tlie  mail, 
the  deerskin  sleeping  sack-!  of  the  mail  car- 
riers, who  travel  in  couples,  and  the  food, 


1  r 

''^^ 

K'^ 

"U^^murj 

■ 
■■k 

1^    ^^Aj 

i 

i 

,.  LaulB  Expoaltlou. 


snowi^lHK's,  shotgims,  conking  ntensils,  stove, 
etc.  All  this  is  loaded  on  a  light  sled,  and, 
all  told,  woiglis  about  360  pounds.  Fre- 
quently, raw  winter  winds  must  be  encoun- 
tered and  stops  nnist  be  made  to  thaw  out 
frozen  feet,  fingers  or 
ears.  Stops  are  also 
made  at  wayside  native 
huts,  to  secure  extra 
food  in  case  the  sujjplv 
runs  out.  Sometimes 
it  is  necessary  to  bunk 
out  on  the  snow.  All 
Borta  of  difficulties  are 
to  be  expected.  The 
doga  are  likely  to  fight 
great  snowdrifts  fre- 
quently block  the  way, 
and  sometimes  direc- 
tions are  lost.  Arctic 
fogs  are  encountered, 
and  the  mercury  some- 
times drops  to  .50  or 
60  degrees  below  zero. 


PoHt  nmre  DcpBrtaiDnt,  for  exhibition 
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When  it  IB  necessary  to  camp  lu  the 
open,  drink  that  is  boiling  liot  when  re- 
moved from  the  fire,  is  cold  before  it  is 
used,  and  the  fork  often  freezes  to  one's 
lips.  Biscuits  and  doughnuts  are  often  so 
hard  that,  actually,  they  have  to  bo  cut  with 
an  axe.  The  carriers  meet  many  poor  na- 
tives on  the  way.    Sometimes,  the  supply  of 


clearing  houses  in  the  world,  and  easily 
rivals  the  foremost  banks.  This  is  one  of 
the  greatest  sources  of  convenience  to  the 
public.  The  system  is  so  complete  that 
money  may  be  sent  by  it  almost  to  any 
point  in  the  world.  By  means  of  the  inter- 
national money-order  system,  money  is  ex- 
changed between  different  countries.     So 


Itad  Letter  O 
SIS.  and  even  Infei  _ 
e  IB  collected,   It  la  placed  li 


Poet  once  Department.     All  kinds 

—     ire  raoBived  here  SDd  opoiied. 

packages  and  raid  at  suction. 


fish  has  failed,  and  natives  who  have  been 
snowed  in  are  compelled  to  cut  up  their 
skin  boats  for  food. 

XOKET  0BDEB8. 

The  money-order  division   of  the  post- 
office  department  is  one  of  the  greatest 


great  is  tie  business  of  this  division,  that 
money  orders  numbering  over  30,000,000 
are  issued  in  a  year  for  amounts  abroga- 
ting about  $210,000,000.  This  work  ne- 
cessitates the  employment  of  350  people 
who  do  nothing  but  add  up  columns  of 
figures  all  day. 
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TSB  SEAD-Z^TTER  OFFICE. 

Many  misdirectetl  letters  and  packages 
cannot  rcacli  their  destination.  Often 
very  odd  methods  are  used  to  direct  mail, 
pictures  sometimes  being  used  instead  of 
writing.  The  postoffice  department  usually 
solves  such  riddles  and  delivers  the  mail  to 
its  proper  destination.  But  about  20,000 
letters,  unclaimed,  imaddressed  or  misdi- 
rected, are  sent  to  the  dead-letter  office  year- 
ly. Packages,  even,  reach  great  figures, 
often  as  many  as  50,000  being  sorted  in  the 
office.  It  saves  millions  o£  dollars  for  those 
interested  by  eventually  remitting  money 
and  valuables  to  the  seudcr,  in  cases  where 
the  person  for  whom  they  were  intended 
cannot  be  found.  This  ofiioc  often  finds 
snakes,  dynamite  and  otlier  freakish  things 
in  unclaimed  mail. 

HAIL  FACKAOES. 

Package  carrving  bus  fjniwn  t*)  a  grout 
volume.     Even  the  oxitresa  conipauics  are 


meeting  serious  competition  at  the  hands 
of  the  postoffice  department.  In  the  west- 
em  hemisphere,  at  present,  nearly  a  score 
of  countries  and  colonies  can  be  reached 
by  package  post,  which  will  carry  merchan- 
dise,  etc.,  to  the  weight  of  11  pounds. 

OCEAN  POST-OFFICES. 

There  were  no  uniform  rates  for  foreign 
mails  until  1S74.  Such  rates  as  did  exist 
were  regulated  largely  by  treaties  with  the 
separate  countries.  To-day,  however,  five 
cents  will  carrj'  a  letter  the  world  n>und, 
until  it  finds  its  owner.  Sea  "liners"  have 
postc'ftices  aboard  similar  to  those  on  fast 
trains.  Thus  mail  may  be  sorted  en  route, 
and  given  direct  to  local  carriers  in  foreign 
countries,  without  having  to  go  through 
land  oflifcs.  Many  tons  of  mails  are  car- 
ried I)otwoen  trains  and  the  mail  sfeamcrs 
in  thcliarlmrfrf  \e\v  York,  by  tlie  transfer 
boat,  "Postmaster  (jLueral." 
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UNDESIRABLE  IMMIGRANTS  AND  STATISTICS  OF  IMMIGRATION 


Once  upon  a  time  a  lady  set  up  house- 
keopiiig  ill  a  very  large  mansion.  Indeed 
tlicro  was  so  miicli  uiioccupieil  space  in  it, 
that  she  was  quite  pleased  when  a  number 
of  people  came  to  live  with  her  and  alie 
treated  them  ao  hospitably,  that  they  sent 
back  good  reports  to  the  various  corners  of 


men  and  women  who  did  evcrytliing  in 
their  power  to  promote  the  welfare  and  hap- 
piness of  the  great  family. 
THE  F^TALTT  OF  17KWISS  HOSPITAL- 
ITT. 
At  last  a  time  came,  however,  when  the 
lady  witli  the  big  house,  whose  rooms  were 


I.Ine  EmlKratlon 


MAP  OF  EUROPE. 
America  baa  d^cr^ased  In  thn  I  ait  10  jeara. 


the  earth  from  which  they  had  come,  and 
others  were  encouraged  to  move  in  also. 

Tlie  family  grew  and  grew,  and  tlio  now 
nieiTilwrs  who  were  being  constantly  added, 
took  kindly  to  the  laws  and  customs  of  their 
adopted  mother,  and  in  a  little  while  after 
thpy  came,  it  was  always  quite  difficult  to 
distinguish  the  new  from  the  old.  !N'early 
all  who  came  were  hard-working,  earnest 


ra])idly  filling,  began  to  wonder  if  she  had 
not  been  a  little  too  free  in  her  hospitality, 
for  she  found  it  was  being  abused.  People 
Mere  coming  in  great  nnmbers  who  did  lit- 
tle or  no  work  and  who  were  very  active  in 
vice  and  crime.  They  would  not  take  the 
trouble  to  learn  the  language  spoken  in 
their  new  home,  and  they  would  not  mingle 
with  the  other  residents,  but  kept  by  them- 
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selves  and  continued  the  evil,  sliiftless  ways 
that  liad  made  tliem  undesirable  members 
of  the  communities  thej  had  left. 

1,000  VICI017S  imaQILANTS  DAII.T. 

Tbie  allegory  fitly  applies  to  much  of 
the  immigration  that  is  pressing  down  verj' 
hard  on  certain  parts  of  the  country.  From 
Italy  and  Sicily  are  coming  to  us  in  great 
hordes,  lawless,  ignorant  men  and  women, 
who  have  been  taught  just  enough  in  their 
native  land  to  enable  them  to  pass  the  immi- 
grant inspection  at  Ellis  Island.  One  mill- 
ion lira  ($200,000)  is  spent  annually  on 
the  education  of  the  Xeapolitans  and  Sicil- 
ians who  intend  to  emirate  to  llic  United 
States,  in  order  to  prevent  their  rejection 
by  the  American  authorities.  Of  the  1,400 
immigrants  on  the  steam  ship  Belgravia, 
which  arrived  here  in  December,  1902,  256 
indiviilnals  whose  names  apjieHrcd  on  the 
ship's  manifest,  it  was  found  upon  a  test 
investigation,  had  given  fictitious  addresses 
of  alleged  relatives  and  friends  in  this  eity 
who  would  be  resjionsible  for  them.  They 
resort  to  any  meaiirf,  dishonest  or  not,  to 
slip  into  the  country,  and  they  are  coming 
in  at  the  rate  of  nearly  1,000  a  day, 

NOT  PEOUD  OF  THESE  COUNTETMEN. 

The  belter  class  of  Italians  and  Sicil- 
ians say  they  themselves  would  be  glad  to 
have  their  worthless  countrymen  excluded 
from  the  United  States,  because  tliey  bring 
their  mother  eoimtry  into  disrepute  in  the 
land  of  their  adoption,  by  all  sorts  of  crime 
and  dishonesty. 

GEEATEST    IHSaaRA.TIOH'    ON    ILECOED. 

Germany,  England,  Ireland,  Russia, 
Xorway,  Sweden  and  Dcnmiirk  continue 
to  send  us  great  armies  of  men,  women  and 


children,  but  the  great  majority  of  the  peo- 
ple from  these  countries  are  desirable,  and 
are  as  welcome  now  as  were  their  forefath- 
era  when  they  came  long  ago  to  help  build 
the  nation  when  the  gracious  lady  of  the 
Western  Hemisphere  first  threw  open  Ler 
doors  to  the  world. 

In  the  fiscal  year  ending  July  1,  190" 
195,439    more    immigrants    came    to    i.ur 


shores  from  Europe  than  during  the  pre- 
ceding twelve  months. 

Jforc  than  one-fourth  of  this  entire 
European  increase  of  emigration  occurred 
within  the  narrow  l>oundarie3  of  Italy,  in- 
cluding Sieily  and  Sardinia, 


Meanwhile,  as  ignorant  outcasts  from 
the  mother  country  contiTiuc  to  crowd  into 
our  already  congested  cities,   a  cry  keeps 
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conuDg  from  the  wheat-growing  West  for 
men  to  harvest  the  crops. 

Every  year,  iu  the  fall,  thousands  of  able- 
bodied  immigrants  are  to  be  found  suf- 
fering in  over-packed  tenemoite — chok- 
ing the  labor-markets  of  great  cities;  while 
farmers,  short  of  hands,  are  facing  the  loss 
of  at  least  part  of  their  crops  because  they 
cannot  get  lalmr. 

We  are  indebted  to  the  little  Chronicle, 
of  Chicago,  for  the  above  article. 

STATISTICS  OF  HaUQOATION. 

rt  Is  interesting  to  note  the  periods  of 
fluctuation  that  mark  the  extent  of  immi- 
gration into  the  United  States.  There  was 
a  steady  increase  from  the  close  of  the  Civil 
War  until  the  panic  of  1873.  Then  a  de- 
crease took  place,  with  no  reaction  until 
ISRO.  In  1882,  the  number  of  immigrants 
was  788,992,  which  is  the  maximum  num- 


ber from  1867  up  to  1902.  The  following 
table  of  figures  shows  the  total  number  of 
immigrants  arriving  on  our  shores  from 
1867  until  June  30,  1903: 


1867 298,967 

1868 282,189 

1869 352,569 

1870 387,203 

1871 321,350 

1872 404,806 

1873 459,803 

1874 313,339 

1875 227, 

1876 169, 

1877 141,857 

1878 138,469 

1879 177,820 

1880 457,257 

1881 669,431 

1882 788,993 

1883 603,322 

1884 518,592 

1885 395,340 


1886  .....  334,208 

1887 490,109 

1888 546,889 

1889 444,427 

1890 455,302 

1891 360,319 

1892 623,084 

1893 502,917 

1894 285,631 

1895 258,536 

1896 343,267 

1897 230,832 

1898 229,299 

1899 311,715 

1900 448,572 

1901 487,918 

1903 496,534 

1903 857,046 


RECLAIMING  OF  ARID  AMERICA 


IRRIOATION  IMMIGRANTS. 

In  the  far  southwestern  portion  of  the 
United  States,  in  the  section  drained  by 
tlie  Colorado  river,  the  Nils  of  the  western 


continent,  is  progressing  the  great  work  of 
reclaiming  the  great  southwest. 

AIJCALT  PLAINS  OP  COLOBADO. 

Any  one  who  bad  gone  over  this  country 
knows  too  well  the  stifling  heat  of  these 
alkali  plains.  Probably  no  more  desolate 
place  exists  than  the  Colorado  Desert  on 
the  borders  of  California  and  Jlexico.  And 
yet  such  is  man's  persistence  and  ingenu- 
ity that  these  arid  stretches  of  waste  will 
Boou  bloom  like  oases. 

Irrigation  has  come  to  the  rescue.  The 
land  in  itself  was  fertile  enough,  and,  in 
fact,  the  potentialities  of  the  soil  for 
everything  known  in  agriculture  are  to-day 
wonderful.  Further,  the  climate  is  such 
that  with  water,  production  will  be  botm- 
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tiful.  And  work  is  going  fast  apaee.  Ere 
long  lands  that  were  strewn  with  the 
bleaching  bonciS  of  unfortunate  pioneers 
who  were  lost  in  this  trackless  oountrj',  will 
manifest  their  richness,  ilcre  arc  moun- 
tains of  iron,  coal  and  salt, — mines  un- 
worked,  whoso  ore  would  be  worth  a  hun- 
dred dollars  a  ton  at  the  smelter.  Soon 
this  is  to  be  productive  under  the  hand  of 
advaDcing  commercialism. 
ABTIFICIAL  CAITAL  AND  OLD  BXTEB 
BEDS. 
The  railways  have  set  the  pace.  With 
the  knowledge  that  Los 
Angeles,  which,  although 
in  bloKsoni  itself,  is  but 
a  short  distance  from 
the  desert,  wouhl  profit 
ere  long  from  the  de- 
velopmeiit  of  this  couii- 
trj',  rail  wily  niijgiiatcs 
began  piisjiing  soutb- 
westwii  rd  from  Salt 
Lake  City.  Already  tho 
faith  in  tho  couutry  Ims 
begun  to  reap  rewards. 
But  a  Hlxirt  time  ago, 
this  natural  hrido  of 
the  Colorado  river,  this 
truly  rich  though  srnui- 
ingly  valueless  wa^te.  was  given  the  advant- 
ages of  meager  irrigation.  The  method  was 
simple.  Water  was  taken  from  the  river 
near  tim  Mexican  Inmler  by  means  of  a 
large  artificial  canal,  and  conducted  through 
old  river  lieds  to  the  land  to  Ix"  watered. 
The  old  river  beds  needed  very  little  done 
to  them  save  cleaning  of  old  brush  in  order 
to  make  them  the  channels  of  the  system. 
For  some  ."itl  miles  these  river  beds  are  used, 
and  from  them  extends  a  system  of  lateral 
branches. 


The  land  formerly  was  almost  bare  of 
vegetation,  save  that  here  and  there  were 
heavy  growths  of  mesquite.  But  every- 
where this  delta  of  sedimentary  deposit  had 
a  soil  deep  and  rich.  Now,  instead  of  the 
somber  scenes  of  useless  desolation  are 
springing  up  vistas  of  green  fields,  bubbling 
creeks  and  pleasant  liomes.  Wherever  the 
water  touches  the  soil  the  growth  is  phenom- 
enal. The  climate  is  similar  to  that  of 
Southern  California  and  the  greater  part 
of  the  year  is  delightfuL  Vegetation  springs 
to  maturity  alniest  in  a  single  bi  und.  Greeu 


(Mjrn  is  ready  to  eaf  in  a  double  fortnight 
after  planting.  The  date  palm  matures  in 
five  3'cars.  However,  it  is  grain,  alfalfa 
and  live  stock  that  will  flourish  most  abun- 
dantly in  this  new  paradise.  Even  Jfexico 
ii-ill  profit  by  the  irrigation,  ifesiean  lands 
have  been  purchased,  water  Is  taken  to  tbem  , 
by  construetion  companies,  and  the  canal 
system  grows  apace. 

TAPPING  THE  COLORADO  RIVER, 
The  water  sui>i)Iy  itself  when  rightly  led 
is  everlasting.     The  Colorado  river  at  its 
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lowest  stages  carries  enough  water  to  irri- 
gate 8,000,000  acres,  and  of  these  there 
are  about  3,000,000  acres  that  can  be  thus 
improved  simply  by  the  force  of  gravity. 
One  great  engineering  feat  in  connection 
with  this  wonderful  land  reclamation  was 
that  of  tapping  the  Colorado.  It  was  neces- 
sary to  tap  this  stream  so  that  there  would 
be  no  danger  of  flooding  the  surrounding 
territory  during  high  water  season.  This 
was  done  by  selecting  a  spot  where  there 
was  a  natural  heading  in  a  hill  of  rock 
opposite  the  most  powerful  current  in  the 
river.  Strong  works  of  timber  and  stone 
were  built  here  taking  in  the  water  at  a 
depth  of  9  feet  below  low  level.  This  head- 
ing has  already  witlustood  heavy  pressure 
successfullv. 

CONaBESS  FBOHOTES  IBBIGATIOK'. 

After  nine  months  of  careful  investiga- 
tion the  Geogra])hical  Sun'cy  l)ej)artment 


of  the  United  States  decided  upon  five  irri- 
gation projects  which  are  being  developed 
under  the  tenns  of  the  arid-land  reservation 
act  of  June,  1902. 

One  of  these  projecta  is  the  Gunnison 
tunnel  scheme  which  is  exi>ected  to  reclaim 
nearly  100,000  acres  near  Montrose,  in 
Central  Colorado.  In  Xevada  it  is  also 
proposed  to  divert  water  from  Lake  Tahoe, 
California,  and  its  outlet,  the  Truckee  river, 
into  the  Humboldt  Valley,  and  supply  set- 
tlers in  the  vicinity  of  Reno.  Two  hundred 
thousand  acres  may  be  reclaimed  here. 
Then  there  are  500,000  acres  along  Milk 
Kiver,  in  Montana,  and  200,000  acres  at 
Tonto  Creek,  which  will  be  reclaimed. 

In  New  Mexico  artesian  wells  are  be- 
ing bored  for  use  as  means  of  irrigation, 
and  great  tracts  of  barren  wilderness  are 
being  redeemed  to  the  service  of  agricul- 
ture. 


♦UNCLE  SAM"  AND  NUT  CULTURE 


The  Department  of  Agriculture  at  Wash- 
ington is  i)ursuing  the  plan  of  distributing, 
on  special  recommendation  of  congressmen 
for  each  donation,  choice  and  desirable 
varieties  of  seedlings,  which  people  shall 
find  it  worth  their  while  to  plant. 

Extensive  plantations  of  budded  and 
grafted  seedlings  have  been  set  out  on  the 
govornment's  exp(»riment  farm  at  Arling- 
ton, across  the  Potomac,  and  from  this 
source  the  su])ply  of  trees  required  for  dis- 
tribution is  drawn.  Large  quantities  of 
tree  seeds,  such  as  those  of  the  Kentucky 
coffee  trees,  and  the  "burr  oak,"  which 
bears  the  largest  aoorns  produced  by  any 
species  of  oak  native  to  North  America,  are 
shipped  free  to  applicants.     In  this  way 


many  bushels  of  paper-shelled  i)ecan  nuts, 
four  times  the  ordinary  size,  and  obtained 
from  a  few  freak  trees  that  are  scattered 
through  the  "pecan  lx>lt,"  have  already  been 
sent  out  for  planting. 

THE  PECAN  AND  FEBSIAN  WALNUT. 

Uncle  Sam  aims  esj^ecially  to  encourage 
tlie  cultivation  of  improved  varieties  of 
nut  trees,  su(*h  as  the  }>ecan,  the  Per- 
sian walnut^  certain  other  kinds  of  valu- 
able walnuts  from  Japan,  and  the  hazel 
nut.  Of  the  last  named,  otherwise  known 
as  the  fillx^rt,  the  government  has  secured  a 
new  s])ecies  from  Washington  state,  that 
grows  on  a  tree  sixty  feet  long,  which,  be- 
cause the  stem  is  too  slender  to  hold  itself 
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upright,  runs  Qlong  the  ground  like  a  vine. 
The  "vine"  bears  pods,  in  each  of  which 
are  found  two  filberts,  in  place  of  the  usual 
single  OQe. 

THE  JORDAN  ALUOND. 

It  baa  also  procured  "bud  wood"  of  the 
veritable  Jordan  almond  for  the  first  time 
from  Spain.  Many  millions  of  pounds  of 
Jordan  almonds  are  now  imported  into  the 
United  States  annually. 

The  Department  of  Agriculture  employs 
the  services  of  half  a  dozen  "agricultural 
explorers,"  whose  business  it  is  to  ransack 
every  comer  o£  tlie  world  for  whatever 
seems  desirable  in  tlie  way  of  new  or  val- 
uable plants.  The  same  man  who  secured 
the  Jordan  almond,  notwithstanding  the 
obstacles  thrown  in  his  way  by  Spanish 
growers,  sent  over  not  long  ago  "bud  wood" 
of  some  wonderful  Persian  walnuts,  which 
are  six  times  the  size  of  ordinary  ones,  and 
deliciously  flavored.  The  wood  has  been 
used  for  grafts  on  common  walnut  seed- 
lings, and  already  some  thousands  of  tlie 
grafted  trees  are  on  hand, 

THE  ENQLISH  WALNUT. 

The  growing  of  Persian  (otherwise 
known  as  "English")  walnuts  has  become 
an  important  industry  in  Southern  Cali- 
fornia during  the  last  few  years,  the  annual 
crop  amounting  to  moro  than  2,000,000 
pounds. 

There  are  otJier  and  vahmblp  kinds  of 
walnuts  which  the  Department  of  Agricul- 


ture is  propagating  with  the  help  of  buds 
and  grafts,  and  one  of  these  is  the  so-called 
"Japanese  walnut,"  somewhat  smaller  than 
the  Persian,  with  a  pointed  shell  and  a 
deliciously  flavored,  though  more  oily,  ker- 
nel. There  is  also  the  "Siebold"  walnut, 
from  Japan,  of  which  a  large  number  of 
grafted  seedlings  have  been  raised.  Ita 
nuts  are  not  large,  but  are  of  excellent  qual- 
ity, and  the  husks  containing  them  are 
borne  in  clusters  somewhat  like  grapes. 

FBOFIT  IN  PECANS. 

A  grove  of  pecan  trees  will  easily  give  in 
ten  years  an  annual  profit  of  $1,000  an 
acre.  A  full-groivn  pecan  tree  of  the  ordi- 
nary kind  produces  two  barrels  of  nuts  each 
season,  worth  $15  a  barrel,  wholesale. 

The  cultivated  chestnut  is  being  grown 
in  superior  varietiee.  Improved  by  graft- 
ing, the  nuts  bid  fair  to  be  of  giant  size 
and  exquisite  flavor. 

THE  COCOANTTT  PALM. 
The  Department  of  Agriculture  is  doing 
its  best  to  encourage  the  cultivation  of  the 
cocoanut  palm  in  Florida,  where  large  plan- 
tations are  already  in  bearing.  Tlie  kernels 
of  500  c<x;oamit3  yield  one  liuiid  red  weight 
of  oil,  and  it  takes  about  240  of  the  nuts 
to  produce  a  hiuidredweiglit  of  copra,  which 
is  the  dried  kernel.  The  kernels  of  three 
average  eocoanuts  give  one  pound  of  the 
dried  "meat,"  Almut  40,000,000  eocoanuts 
arc  used  for  confoctionerj'  annually. 


SELLING  NUTS   AT  MARKET. 
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WHAT  THE  WEATHER  MAN  DOES 


THE    WEATHER    BUREAU. 


Everybody  knows  the  wratlior  man. 
Xearly  every  comniimity  funiiorly  de- 
pended Hpon  some  local  prophet  to  foretell 
the  weather.  Predictions  and  traditions  of 
all  sorts  were  heeded,  but  little  attuly  was 
given  to  the  weather  from  a  scientific  point 
of  view.  Even  to-dny  tlio  weather  man  is 
made  the  Imtt  of  the  jokes  of  tli<G  fireaide. 

As  a  matter  of  fact,  the  weatJier  bnreau 
of  the  United  States  Department  of  A^i- 
cnltiiTo  instead  of  Iwiing  a  joke,  testifies  to 
its  efficiency  by  issuing  more  than  t.en  tlion- 
sand'  weather  bulletins  daily,  not  including 
the  forecasts  printetl  in  the  newspapers. 
While  weather  prognostication  frequently 
goes  awry,  the  science  (for  science  it  is) 
«£  meteorology  not  only  deserves  conunwi- 


dation  in  its  present  stage  of  develop- 
ment, but  has  shown  itself  acceptable 
even  by  the  most  skeptical. 

A  SCIBHCB  OF  TSNDEITCIES. 

This  science  is  one  of  the  tenden- 
cies. Where  other  sciences  are  based 
on  actual  and  existing  facts,  tlie  work 
of  tlie  weather  bnreau  has  to  do  with 
the  probable  developments  of  atmos- 
pheric phenomena.  The  weather  man, 
equipped  witli  rain  gauges,  weather 
vanes,  gnnges  for  calculating  the  speed 
of  wind,  and  an  intricate  system  of 
communication  with  other  weather 
men  throu^out  the  coimtry,  makes  it 
his  business  to  register  conditions  of 
llic  weather  and  to  deduce  fmiii  them 
the  kind  of  weatber  likely  to  prevail  at 
a  certain  time  in  any  given  locality. 
STOEM  CONSmOlTS. 
A  storm  may  be  browing  around  Med- 
icine Hat.  The  direcli<m  of  the  wind, 
the  lowiiess  of  the  Imrometer  and  other  con- 
ditions may  indicate  clearly  that  the  storm 
will  slide  down  in  a  soutliea,-iterIy  direction 
and  strike  Cliicago,  Immediately  tlie 
weather  man  from  liis  eyrie,  in  the  Audi- 
ti>riiim  tower,  in  Olucapo,  for  instance, 
sends  out  messages  over  the  whole  Central 
We.i^t  warning  mariners  on  the  great  lakes, 
as  well  a.1  farmers  who  have  perishable 
crops,  that  a  storm  is  approaching.  From 
an  apparently  unknown  cause,  a  "low" 
haronieter  is  notod  in  Kansas.  The  storm 
suddenly  veer.'i  in  that  direction,  and  the 
Cliicago  weather  man  once  more  is  the  sub- 
ject of  many  jests. 

Such  conditions  constantly  arise  and  it  is 
only  by  the  meet  careful  obeerraUou  tliat 
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all  of  them  are  noted,  and  proper  deduc- 
tions made  therefrom.  As  a  matter  of  fact, 
however,  so  efficient  has  become  this  coun- 
try-wide service,  that  some  weather  pK^ 
nosticators  have  to  their  credit  as  many  as 
nine  out  of  ten  correct  predictions, 

ABJEA  COVBBES  BT  THE  SIGNAL  SERV- 
ICE. 

The  area  pmbraced  in  tlio  weather-bureau 
service  extends  from   the   Atlantic  to  the 


So  complete  is  this  service  that  every 
year  millions  of  dollars'  worth  of  property 
are  effectually  protected  from  damaging 
storms  by  timely  signals. 

At  nearly  every  port  there  is  either  a 
complete  weather  obsen'atory,  or  a  storm- 
signal  station  where  a  system  of  danger 
lights  is  displayed  at  night  or  flags  by  day, 
warning    tho    navigator    of    approaching 


Pacific,  from  the  north  coast  of  Soiitli 
America  northward  to  the  extreme  northern 
Canadian  habitations.  Records  are  care- 
fully made  of  cold  waves,  hot  waves  and 
storms.  Bulletins  are  sent  on  postal  cards 
printed  by  postmasters,  from  telegraphic 
reports,  to  outlying  towns,  for  display  in 
suitable  places. 


storms.  The  shipping  of  tho  Atlantic  sea- 
lx)ard  is  thus  protected  with  greater  cer- 
tainty than  that  on  any  other  American 
coast.  One  reason  for  this  is  tliat,  except 
those  from  the  Gulf,  nearly  all  the  storms 
which  sweep  the  Atlantic  coast,  originate 
in  tho  Mississippi  Valley,  and  the  service 
of  the  weather  bureau  shows  that  they  reacli 
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the  Atlantic  coast  in  about  24  hours.  Hence 
a  warning  of  the  beginning  of  one  of  these 
valley  storms,  gives  suflBcient  notice  to  be- 
ware. 

THB      GAXVESTON      HtTBBICAHB      AJTD 

TIDAL 


Among  the  great  storms  which  have  been 
accurately  forecasted  is  that  which  resulted 
in  the  tidal  wave  and  hurricane  that  swept 
over  Galveston,  Texas,  in  1900.  This  was 
detected  in  the  ocean  south  of  Porto  Rico, 
on  September  1  of  that  year.  So  timely 
was  the  warning  that  little  or  no  loss  of 
property  occurred  to  the  shipping  interests 
of  the  open  waters  of  the  Gulf.  The  de- 
struction at  Galveston  was  less  than  it 
would  have  been  had  no  warning  been  re- 
ceived. 

WASNING    OF    COLD    WAVE    PREVENTS 

f3,500,000  LOSS. 

There  is  an  instance  on  record  where 
more  than  tliree  and  a  half  million  dollars 
worth  of  property  was  saved  by  a  warning 
of  the  advance  of  a  single  cold  wave.  The 
fruit  interests  of  California  profit  nmch 
by  these  warnings. 

THE  CBANBEBBpY  CROP  DEPENDENT  ON 
FROST  WARNINGS. 

Flood-gates  in  the  cranberry'  marshes  of 
Wisconsin  are  regulated  by  the  frost  warn- 
ings of  the  weather  bureau.  Sugar  grow- 
ers of  Louisiana,  orange  growers  of  Florida, 
and  truck  gardeners  in  many  quarters  re- 
ceive timely  warnings  of  frosts  and  protect 
their  growing  products. 

GREAT  FLOODS  OF  1897. 

It  is  frequently  possible  to  foretell  sev- 
eral days  in  advance  the  possible  flooding 
of  a  river.  High  water  is  noted  far  up  the 
stream,  and  residents  in  the  low  lands  have 


time  to  save  their  chattels.  During  the 
great  floods  of  1897  so  complete  were  the 
warning  bulletins  which  predicted  the  sub- 
mergence of  great  districts  that,  it  is  esti- 
mated, $15,000,000  worth  of  live  stock  and 
removable  property  were  saved. 

THE   THE&MOMETEB  AND  BABOlOlpgBa. 

A  word  about  the  instruments  in  use  by 
the  weather  bureau  is  liere  appropriate. 
Xaturally  the  thermometer  is  of  prime  im- 
portance as  it  registers  the  degrees  of  heat 
and  cold.  The  barometer  indicates  the 
pressure  of  the  atmosphere  and  its  changes 
and  generally  shows  the  origin  of  a  storm 
or  its  direction. 

THE    BABOGRAPH    AND    ANEMOMETER. 

The  barograph  is  an  automatic  barometer 
which  kcH?ps  i^rpetual  record  of  changes  in 
atmospheric  pressure.  The  anemometer 
registers  the  speed  of  the  wind;  it  is  a 
small  windmill  connected  with  a  dial. 

THE  TELETHEBMOMETEB  AND  HYGBOM- 

ETEB. 

The  teletliermometer  is  a  combination  of 
telegraph  and  thermometer,  registering 
automatically,  inside  of  the  signal  office, 
the  outside  temi)erature  as  communicated 
by  w4re  from  the  thennometer  without. 
The  hygrometer  notes  the  humidity  of  the 
atmosphere  and  aids  in  forecasting  rains. 

THE   ANEMOSCOPE. 

The  anemoscope,  or  weatlier  vane,  points 
in  the  direction  of  the  wind.  There  is  also 
a  triple  register,  which  notes  the  conditions 
of  rain,  w^ind  and  sunshine. 

This  countrv  is  in  the  lead  in  the  matter 
of  practical  weather  bureaus,  which  is 
largely  due  to  the  great  extent  of  our  terri- 
tory. The  government  expends  about  $1,- 
000,000  annually  upon  this  service. 
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POSTAGE-STAMP  DEPARTMENT 
80,800,000  fshtted  daily. 


The  bureau  of  engraving  and  printing 
at  WaskingtoD,  D.  C,  strikes  off  about 
20,800,000  stampe  every  day,  and  the  daily 

shipments  of  stamps  to  the  70,000  or  more 
postoffieea  tliroiighoiit  the  United  States  run 
from    10,000,000    to    70,000,000.     About 


ing  the  little  oertificate  that  appears  on  the 
letters  in  the  TTnited  States  mails  is  a  tre- 
mendous one.  While  billions  of  stamps  are 
printed  in  a  year,  every  detail  of  the  big 
job  13  done  by  a  force  of  about  200  men  and 
women. 
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OummlDK  poitM*  Btminps 


n  tk*  Bnreaii  eC  BngrmTlDiE  and  Prlnttnt.     Atrant  two  hnndnd  tl 


100,000,000  stamps  are  always    kept    on 
hand  ready  for  any  emergency. 

The  order  sheet  for  stamps  is  an  accu- 
rate barometer  of  indiwtrial  conditions  in 
the  United  States,  and  the  sale  of  stamps 
has  jumped  with  leaps  and  bounds  since 
1900.    The  task  of  printing  and  distribut- 


BITT  ONE  SHEET,  OF  400,  LOST  HT  THBEE 
YSAIta 

In  the  last  three  years  only  one  sheet  of 
stamp  paper  has  been  lost.  Four  hundred 
stamps  are  printed  on  a  sheet,  which  goes 
through  the  hands  of  a  couple  of  hundred 
employee. 
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The  process  ofVlming  out 
stamp  ik  similar  to  that  of  printing  a  bank 
note. 

THE  ammma  process. 

The  method  of  applying  the  gum  to  the 
stamp  sheets  is  entirely  mechanical  except 
iu  the  counting.  The  sheets  are  fed  into  a 
hopper,  where  they  pass  between  rollers, 
the  lower  set  of  which  revolves  in  a  vat  of 
melted  gum.  This  vat  is  directly  over  a 
heater  which  is  regulated  automatically 
with  scientific  accuracy.  Over  these  gum 
rollers  the  stamps  pass  on  a  continuous 
chain,  which  carries  them  through  wooden 
compartments  heated  by  hot  water  pipes. 
When  the  sheets  emerge  the  gum  is  dry,  and 
they  are  ready  for  the  counter.  The  basic 
principle  of  the  gum,  which  the  government 
manufactures,  is  cassava  starch. 

The  government  has  been  printing  its 
own  postage  stamps  since  1894.  Previous 
to  that  year  the  work  was  done  under  con- 
tract. 


The  insular  possessions  are  beginning  to 
draw  upon  the  government  for  large  ship- 
ments of  stamps.  The  Philippines  take 
about  6,000,000  a  year  and  Hawaii  and 
Porto  Rico  each  about  3,500,000  a  year. 


T.KGTflT.ATION  TOUCHHTG  POSTAGE. 

For  all  practical  purposes  the  history  of 
postage  stamps  begins  in  the  united  king- 
dom, and  with  the  great  reform  of  its  postal 
system  in  1839-40.  The  use  of  adhesive 
stamps  in  the  United  States  was  authorized 
by  an  act  of  congress  approved  March  3, 
1847,  and-on  June  1,  1856,  prepayment  by 
stamps  was  made  compulsory.  Until  1863 
the  rates  of  postage  were  based  upon  the 
distance^  over  which  the  mails  were  con- 
veyed. In  1846  these  rates  were :  Not  ex- 
ceeding 300  miles,  3  cents;  exceeding  300 
miles,  10  cents.  In  1851  the  rates  were  re- 
duced to  3  cents  for  distances  not  exceed- 
ing 3,000  miles,  and  10  cents  for  distances 
exceeding  3,000  miles.  In  1863  a  uniform 
rate  of  postage  without  regard  to  distance 
was  fixed  at  3  cents,  and  on  Oct.  1,  1883, 
excepting,  however,  lottery  matter,  coins, 
jewelry,  merchandise,  etc.,  the  rate  was  re- 
duced to  2  cents. 

The  portraits  of  but  two  women  have 
graced  the  stamps  of  Uncle  Sam.  The 
cheerful  countenance  of  Martha  Washing- 
ton appears  mi  one  of  the  last  series,  and 
that  of  Queen  Isabella  of  Spain  on  an  issue 
authorized  at  the  time  of  the  Chicago 
"(Vorhl's  Fair. 


UACERATINO  OLD  UONBT. 
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HOW  THE  PRESIDENT  OF  THE  UNITED  STATES  OFFICIALLY 
TRAVELS  OVER  THE  COUNTRY 


Great  and  elaborate  preparationa  attend 
the  occasiunul  departure  from  the  capital 
of  tlie  President  of  the  United  States. 
Years  ago,  the  chief  executive  could  leave 
Washington  without  attracting  much  atten- 


THE   PHKSIDENT  AT  HOMO. 


tion.  Now  it  is  altogether  different  The 
average  person  who  follows  the  course  of  the 
President  in  his  tours  from  place  to  place 
probably  never  entertains  a  thought  of  the 
planning  necessary  on  the  part  of  the  piresi- 
dential  secretaries  and 
railroad  officials,  to  bring 
about  the  arrival  and  de- 
parture of  the  President 
on  time,  and  to  insure  the 
highest  degree  of  comfort 
for  himself  and  his  com- 
panions. 

In  these  days  of  im- 
proved railroad  operations 
anil  precise  manipulation 
of  lines,  delays  are  not 
looked  for  on  important 
nintcfl,  and  aecidenfe  have 
come  to  bo  exceptional. 
Consequently,  most  people 
may  not  perceive  any- 
tliing  unusual  in  tlie  prog- 
ress of  the  President's 
train.  But,  although  the 
ordinary  express  or  accom- 
modation train  may  inain- 
tain  the  schedule  without 
unusual  demands  upon  the 
railroad  officials,  this  is 
not  true  of  a  presidential 
train. 
EXTBSHE  FBECAUTZONS. 
In  this  case,  ex- 
treme precautions  are 
taken  in  order  that 
there  ma^    be   the    least 
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possible  danger  of  delay  or  accident  Of  the 
extraordinary  r^ulations  necessary  to  in- 
sure the  dispatch  and  safety  of  such  a  train 
no  one  but  the  interested  railroad  officials, 
themselves,  can  have  any  adequate  knowl- 
edge or  appreciation. 

TfiE  PBESIDENIVS  PBIVATE  SECBETA&Y. 

The  general  supervisor  of  the  whole  trip 
and  its  details  is,  of  course,  the  President's 
private  secretary.  When  a  trip  is  decided 
upon  and  the  places  to  be  visited  are  desig- 
nated, the  next  thing  is  to  fix  the  duration 
of  the  journey,  and  the  secretary,  in  a  gen- 
eral way,  maps  out  the  itinerary.  A  rough 
draft  is  submitted  to  the  President  for  his 
approval,  and  when  it  is  obtained,  the  secre- 
tary assigns  the  details  to  particular  men, 
all  specialists,  and  even  experts,  in  their 
particular  lines. 

INSTRUCTIONS  TO  BAIUtOAD  KEN. 

The  first  to  be  consulted  are  the  railroad 
men.  Then  the  departure  of  the  train  is 
preceded  several  days  by  elaborate  instruc- 
tions to  all  the  officials  and  trainmen  who 
are  to  be  in  any  way  responsible  for  the 
care  of  the  train.  These  instructions  are 
very  detailed,  and  reach  even  the  humblest 
employes.  They  require  that  section  men 
should  be  stationed  at  all  crossings  where 
there  are  no  regular  flagmen,  and  that  a 
man  should  be  stationed  at  all  switches  to 
guard  them  from  being  tampered  with  be- 
fore the  train  passes.  Koadmasters  are  in- 
structed to  go  over  their  divisions  in  person 
before  the  President  comes,  and  to  observe 
and  insi>ect  everj'thing. 

All  the  men  concerned  are  ordered  to  be 
on  hand  at  least  30  minutes  before  the 
presidential  train  is  due  to  pass  a  given 
point,  to  insure  the  absolute  safety  of  the 
people's    executive.      Engineers    are    in- 


structed to  use  extra  precautions  in  going 
by  stations,  to  guard  against  loss  of  life 
and  any  attendant  delay,  and  also  to  keep 
the  train  well  under  control,  so  as  to  be  able 
to  make  a  quick  stop  in  case  of  any  sudden 
happening  or  apparent  danger. 

THE  BIGHT  OF  WAY. 

In  instances  where  the  special  schedule 
of  the  President's  train  interferes  with  the 
running  of  the  regular  trains,  the  regular 
service  is  retired  for  the  time  being,  and 
the  special  train  is  given  the  right  of  way. 
The  regular  freight  service  also  receives 
special  attention,  and  is  never  allowed  to 
interfere  with  the  schedule  of  the  presi- 
dential train.  In  fact,  freight  trains  are 
usually  kept  out  of  the  way,  and  are  not 
permitted  to  be  upon  any  main  track  over 
which  the  President's  train  is  to  pass.  In 
addition  to  keen  watchfulness  along  the 
line,  the  movement  af  die  train  is  also 
safely  guarded  against  any  sudden  break- 
down in  its  own  meclianical  parts,  by  the 
continual  presence  of  an  expert  carman, 
who  knows  a  car  thoroughly,  and  is  able  to 
do  any  repairing  that  may  be  necessary. 

THE  TELEGBAPH  OPEBATOB  AND  LINE- 
MAN. 

An  expert  telegraph  operator  and  line- 
man are  also  a  part  of  the  crew,  so  that  in 
case  of  need  the  lineman  can  climb  a  pole 
and  tap  a  wire,  and  then  the  operator  would 
be  in  a  position  to  communicate  with  any 
station  along  the  route.  In  this  way,  mes- 
sages of  importance  can  be  sent  ahead  of 
the  train,  and  in  case  of  a  serious  break- 
down, assistance  can  be  summoned  from  a 
distance. 

PBOVISIONING  THE  TBAIN. 

The  provisioning  of  the  train  is  an  im- 
portant matter.    At  the  beginning  of  a  trip 
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about  300  iH)unds  of  beef,  200  pounds  of 
laml:^  125  pounds  of  bam,  250  pounds  of 
chicken,  30  boxes  of  geese,  lOO  pounds  of 
turkey,  150  pounds  of  fish,  three  busbels  of 
clams,  25  pounds  of  lobsters,  ten  gallons  of 
ico  cream,  a  miscellaneous  supply  of  vege- 
tables, fruit,  eggs,  canned  goods,  cheese, 
sugar,  flour,  bread,  crackers  and  similar 
articles  are  packed  away  in  the  refrigerator 
car. 

Frequently,  perishable  goods  must  be 
taken  on  along  the  route,  at  points  arranged 
beforehand,  and  the  water  and  ice  tanks 


must  be  constantly  replenished.      Ordina- 
rily, a  ton  of  ice  is  used  daily. 

THE  WHITEHOnSE  HESSENGEBS. 

The  convenience  of  tlie  members  of  the 
party  is  further  attended  to  by  "White- 
house"  messengers,  who  care  for  the  bag- 
gage during  the  longer  stops,  and  make 
such  special  arrangements  as  the  party  may 
desire.  One  of  the  important  duties  of 
these  messengers  is  to  check  up  the  members 
o-f  the  iMirty  after  cacli  stop,  to  see  that 
none  is  missing. 


HOW   AND   WHERE  THE   WORLD  GETS  ITS   MEAT 


The  task  of  furnishing  the  world  with 
meat  constitutes  the  largest  industry  in 
existence. 

Tlie  United  States  furnishes  more  tlian 
one-half  the  world's  supply  of  swine,  more 
than  one-third  its  cattle,  and  nearly  one- 
seventh  of  ita  slioep, 

mnHBEa  op  cattle,  sheep  and  swihe 

IN  THE  WOBLD. 

There  were  in  the 
civilized  world  in  1902, 
approximately  2  0  0,- 
000,000  cattle  and 
450,000,000  sheep,  and 
125,000,000  swine,  of 
which  perhaps  25  per 
cent  of  cattle,  45  per 
cent  of  sheep,  and  95 
per  cent  of  h<)g3  were 
available  for  food-mak- 
ing. 

The  United  States 
contained,  in  1900,  69,- 
438,T5S  cattle,  fil,S37,- 
113  shwp,  and  64|(i94,- 
222    swine.     Jp.   other 


words  wo  funiitih  34.72  [kt  cent  of  tlie 
world's  catllc,  13.74  jx-t  cent  of  its  tthccp^ 
and  51. 7r)  jicr  w-nt  of  its  swine,  valued  at 
$4,000,000,000. 

CATTLE  IN  TEXAS,  KANSAS,  NEBBASEA 
AND  IIJilNOIS. 

Texas  has  more  cattle  witliin  itK  borders 
ihiin  any  other  state.  In  liUKt,  it  had 
i),42fi,19G,  Iowa  recorded  5,36r,'".3(5,  Kan- 
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eas  4,491,078,  Nebraska    3,176,243,    and 
Illinois  3,104,010. 

Tho  average  value  of  all  the  cattle  in 
Texas  in  1900,  according  to  the  twelfth  cen- 
sus, was  $17.38,  Iowa  $26.50,  Kansas 
$26.17,  Nebraska  $25.96,  and  Illinois 
$26.47.  It  is  thus  seen  that  the  cattle  of 
the  other  four  states  named  averaged  over 
50  per  cent  greater  in  value  than  those  of 
Texas,  which  is  merely  a  breeding  state, 
■while  the  otliers  feed  the  cattle  brought 
from  Texas  and  fit  them  for  the  market. 
SHEEF    IN 

In    ahccp    jiroduction    iloiitana    led,  in 
1900,  witli  6,170,4S3,  closely  followed  hy 
Wyoming  and  Xcw  llexlco. 
HOOS  IN  IOWA,  ILUNOIS,  HISSOUBI  AND 


Iowa  heade-I  tlic  swine  list,  with  9,T2.1,- 
701.  IJlinnis,  :Mi,-sonri  an.l  Nebraska  n- 
spectively  rank  next  as  pork  producers. 

KIIXINO  AND   FACEINO  CENTEBS. 

In  1901,  the  reeeipts.if  cattle  at  the  three 
great  markets  of 
the  country  were: 
Chicago,  .3,2 1. "J, - 
220;  Kansas  City, 
2,126,.'.75;  Oma- 
ha, 8IS,003.  Of 
Bwine  CIii<rago  re- 
ceived 8,900,494; 
Kansas  City,  3,- 
716,404;  Omaha, 
2,414,052.  Chi- 
cago led  with  4,- 
044,09,">  sheep,  fol- 
lowed hy  Omaha 
with  1,314.S41, 
and  KansiM  City 
with   9SO/I7S. 

The  Union  Stock 


Yards  and  Transit  Company,  of  Chicago, 
and  similar  companies  in  other  cities  do 
the  receiving,  weighing,  feeding,  watering 
and  delivering  to  the  buyer ;  the  independ- 
ent plants,  which  arc  practically'  tenants  of 
the  yards,  do  the  slaughtering,  refriger- 
ating, manufacturing,  curing,  storing  and 
shipping. 

THE    CHICAGO    UNION     STOCK    TASDS. 
THE    OBEATEST    SINOLE    BUSI- 
NESS IN  THE  WOBLD. 

The  business  done  at  the  Chicago  Union 
Slock  Yards  is  the  largest  sing'e  business 
in  the  world,  and  the  entire  industry  has 
more  than  45,000  employes  and  doe.s  an 
annual  business  of  more  than  $500,000,- 
000. 

The  old-time  open  cattle  range  i^  rajiiilly 
disappciiring,  with  its  immense  herds  of 
cattle,  held  hy  few  owners,  and  is  being 
replaced  by  fenced  ranches  and  farms  on 
which  are  grazed  and  fed  cattle  in  smaller 
herds.  This  is  more  profitable  as  it  obviates 
tlie  heavy  annual  losses   by    freezing   and 
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starvntion  rosiilting  from  the  old  methods 
uf  hiiiidlin^.  Irrigiiliuii  liiis  ulijo  1igI[mx1 
Jiialerially  to  bring  about  this  chuDge.  Al- 
most the  only  cxtfiisivo  tracts  of  free  open 
range  now  remaining  ave  to  be  found  in 
South  Dakota,  !Moii1ana,  North  Dakota, 
and  jiarts  of  Wyoming  and  Colorado. 

When  the  cuttlcnian  sfieaks  of  having  his 
ranch  cut  up  into  pawtureH,  tlie  atatomcnt  la 
likely  to  be  misleading  to  the  hiyninn  who 
is  not  familiar  with  the  wize  <if  the  Wealem 
pasture.  JIany  a  raneli  jiasliiri'  cimtains 
1011,00(1  iicreri. 
THE  LA&OEST  AANCH  IN  AUEBICA. 
]*r..]jalily  llic  larg<;st  ranch  in  Aiii.'ri<-a  is 


owned  by  the  organization  commonly  called 
The  Capitol  Syndicate,  in  the  rich  grazing 
country  of  Texas,  wliich  comprises  3,000,- 
000  acivs  of  land. 

1-HB  FAIEOUS  CATTLE  WOMAK. 

Altogether  the  largest  ranch  held  hy  an 
individual  owner  is  the  property  of  a 
woman.  It  is  more  than  2,000,000  acres 
in  extent  and  is  llie  pn>perty  of  Mrs.  Adair, 
of  Paloduro,  Texas. 

lor  fatrts  and  statistics  contained  in  the 
foregoing,  the  |3iihlishers  of  tins  vohime  are 
imicbtcd  to  til.'  Saturday  Kvcning  r<«t,  of 
rhihiddphiu. 


WESTERN   FARMS  OF    GREAT  EXTENT 


In  the  Southwest,  where  farming  pays 
more  profitably  than  in  any  other  part  of 
the  United  Stales,  farms  ranging  from 
3,000  to  50,000  acres  are  found. 


AVEBAOE  SIZE  OF  THE  5,000,000  FABHS 
IN  THE  UNITED  STATES. 

The  average  size  of  tlie  .5,000,000  fanns 
in  tlie  I'nifcil  Hiutcs  is  14(J  acres;    in  the 


FARMS    OF   THE   WEST. 
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Southwest  the  average  size 
ia  500  acres.  The  largest 
ranches  and  farms  are  lo- 
cated in  Texas,  Oklahoma, 
Kansas,  Indiau  Territory 
and  Kebraska. 

A  FABH  RANCH  LABQEB 

IHAN    THE     STATE 

OF  CONNECTICUT. 

The  famous  X.  I.  T. 
farm,  in  the  Panhandle  of 
Texas,  alhidcd  to  on  the 
previous  page^  is  more  a 
cattle  ranch  than  a  farm, 
although  recently  about 
20,000  acres  has  been 
sown  to  forage  crops.  This 
ranch  covers  3,000,000 
acres,  and  is  larger  tliaa 
the  whole  state  of  Con- 
necticut. It  is  owned  by 
the  Capitol  Syndicate,  of 
which  the  late  ex-Scnatur 
0.  B.  Farwell  of  Illinois 
was  at  the  head.  It  ships 
from  18,000  to  20,000 
head  of  beef  st<H!r3  to  the 
markets  every  year.  It 
raises  from  10,000  to  20,- 
000  acres  of  corn  and 
other  forage  crops  to  feed 
these  cattle. 

"X.  I.  T."  FARM  EMPLOYS 

200  COWBOYS  AND  SO 

EAAU  HANDS. 

Two  hundred  cowboys 
and  fifty  farm  hands  find 
employment  on  the  ranch. 
The  income  of  the  ranch 
is  nearly  $1,000,000  per 
year. 
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IiASaEST  FASU  IN  THE  BOUTUWEST. 

Colonel  C.  C.  Slaughter  of  Dallas,  Texas, 
owns  1,250,000  acres  of  farm  and  ranch 
land  in  Texas. 

The  largest  farm  in  the  Southwest  is  the 
"101"  ranch  in  Northern  Oklahoma.  This 
covers  60,000  acres,  of  which  a  greater  part 
is  cut  up  into  fields.  The  expenses  of  the 
ranch  are  $70,000  every  year. 
Most  of  the  crops  are  given  a 
double  sowing,  that  is,  each  field 
is  twice  utilized  during  the 
growing  season.  Some  years 
this  ranch  clears  $150,000.  It 
has  8,000  acres  in  wheat,  3,000 
to  5,000  acres  in  com  every 
year,  and  an  equal  amount  of 
millet  and  kaflir  com.  Two  him- 
dred  men  work  on  the  ranch  in 
harvest  time  and  thirty  the  year 
around.  Exfierts  are  employed 
in  every  department.  Eiglit 
thousand  head  of  cattle  are 
shipped  from  the  ranch  every 
year.  Nono  of  the  cereals  except 
the  wheat  is  sold  from  this  ranch. 


During  the  harvest  season  it  is  common 
enough  to  see  fifty  binders,  one  following 
another,  cutting  down  the  ripening  grain 
and  from  100  to  300  men  at  work  in  one 
field.  Plowing  is  done  by  steam  power,  and 
once  commenced  the  big  engines  pull  the 
plows  night  and  day.  This  ia  the  only 
ranch  in  the  United  States  where  nights 
and  Sundays  are  not  observed  during  the 
han'esting  sea  son  f. 

CONDUCTED  BT  TELEPHONE. 

A  telephone  system  connects  the  entire 
ranch,  and  the  foremen  know  exactly  the 
work  being  accomplished. 


nmisT  FASU  nx  tsr  united  states. 

Another  immense  ranch  i»  the  Forsha 
in  Central  Kansas.  It  covers  5,000  acres 
and  is  the  finest  equipped  fann  in  the 
United  States.  Upon  this  farm  are  a  flour- 
ing mill,  a  weather  bureau,  a  postoffice,  a 
gas  plant,  long-distance  telephone  and  other 
modern  conveniences.     The    ranch    house 


contains  eighteen  rooms,  balli-nmTiis  fnr  the 
men,  a  billiard  room,  a  library  and  ball- 
room. 

1,500  ACRES  OP  ALTALFA  IN  ONE  TRACT. 

Mr.  For-sha  has  the  largest  field  of  alfalfa 
in  the  United  States,  1,500  acres  in  one 
tract.  He  generally  cuts  three  crops  from 
this  field.  lie  grinds  the  wheat  from  his 
own  fields  into  flour,  shipping  the  flour  all 
over  the  United  States,  He  also  buys 
wheat  from  adjacent  farms  and  makes  that 
into  flour  also.  A  daily  weather  record  is 
kept  on  the  ranch  for  tlie  government.  The 
owner's  house  is  heated  by  steam  and 
lighted  by  gas. 
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TABJI  or  BOCKKFKLZiEB. 

Frank  I^x.■kefelle^  owns  14,000  acres  of 
fine  grazing  and  fanning  land  in  the  valley 
of  S'jifiier  Creek,  in  Western  Kansas.  He 
has  aU^tut  0,000  acres  under  cultivation; 
the  remainder  is  converted  into  alfalfa  and 
timothy  bay  pastures.  This  ranch  contains 
some  of  the  finest  hred  Hereford  and  Short- 
horn cattle  in  the  world.     These  cattle  are 


Extensive  ranches  are  the  rule  in  the 
great  grain  belts.  It  is  nothing  unconunon 
for  one  fanner  to  come  to  an  implement 
office  and  buy  fifteen  harvesters,  a  d<aen 
plows  add  a  dozen  com  barvestere.  Fifty 
men  at  work  on  one  farm  is  the  average 
size  harvesting  crew.     Farmers  who  pay 


fed  niwm  ground  grain,  grown  and  iiiillcd 
upim  (lie  ranch.  Thirty  cxjKrrt  cattle  rais- 
ers are  const-aiitly  cniployed  to  care  for  the 
blo'jdcd  st'Krk  and  jis  many  more  work  in 
tbo  fit-Id.  The  cattle  and  liorse  iMima  are 
of  sticl  and  slono. 

Jlr,  l!<wkcfcllpr  is  now  irrigating  the 
upland  fifdds,  and  prn[ioKe6  to  convert  the 
111,000  acr(s  of  jiii«turf  hind  into  one  gi- 
gantiir  alfiilfii  field,  tiiiiking  the  largest  tract 
of  alfalfa  in  the  cimtry. 


lurtesf  or  tlie  O«troit  Pbologrtpbic  Co. 


Iiix<s  on  $50,000  worth  of  agricultural  land 
may  Ix!  connte<i  by  the  dozen  duriug  the 
tn.vpaying  time.  It  is  an  ordinary  event 
in  the  freight  offices  of  western  railway 
coniiiiiiiies  to  receive  orders  from  fanners 
to  piiice  railway  sidings  in  their  farms  dur- 
ing the  fall  for  the  shipment  of  grain. 
These  orders  are  geiicnilly  recognized  and 
tilled  because  the  grain  shipments  are  im- 
meniic. 


COWBOYS   OF   NEW    MEXICO. 
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BIG  TREES   OF  CALIFORNIA 


In  the  state  of  Califor- 
nia stand  the  oldest  living 
things  of  the  world  —  the 
"big  trees." 
THE  CAULVERAS  QBOTX 

About  the  middle  of  the 
last  century,  tlie  Calaveras 
Gro%G  of  "liig  Trees"  was 
disoovcrcd,  and  afler  con- 
siderable examinatiim  by 
scientists,  its  members 
were  classified  as  a  bona 
fide  s[)et;ics  of  the  genus 
Sequoia.  This  species, 
with  its  kinsman,  the  Red- 
wood, has  no  close  relatives 
on  earth,  although  both  re- 
semble the  cypress.  Only 
by  conijiarison  of  the  liv- 
ing trees  with  various  fos- 
sils, was  it  discovered  that 
ilio  Sequoias  belong  to  a 
very  old  family  which 
dates  back  to  the  moist 
days  of  tlic  Miocene  pe- 
rio{I,  when  all  vegetation 
grew  abundantly.  At  that 
time,  it  is  suppose<l,  these 
trees  covered  much  of 
Europe  and  America,  well 
up  toward  the  north  pola. 
With  the  visitation  of  the 
glacial  era,  came  the  com- 
plete extinction  of  much 
vegetation,  and  when  the 
ice  receded,  possibly,  these 
very  coast  Redwoods  and 
"Big  Trees"  fortunately 
were  left  nninjured. 
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This  was  all  thousands  of  years  ago^  and 
to-day,  in  the  specially  favorable  localities 
•where  these  old  trees  have  stood  for  so  many 
centuries,  they  impress  us  as  almost  the 
only  survivors  of  a  previous  geological  age. 

THE  BEDWOOD  FOBEST8. 

In  the  seaward  ravines  and  slopes  of  the 
coast  range  which  traverses  California, 
stand  the  forests  of  Eedwood.  From  just 
over  the  Oregon  line  down  into  Monterey 
County,  California,  the  members  of  the 
gigantic  tree  tribe  thrive  only  so  far  inland 
as  the  sea  fog  always  sweeps — about  20 
miles. 

TEN      SEPABATE      FORESTS— AEEA     260 

MILES  LONG. 

On  the  slopes  of  the  Sierras,  scattered 
through  the  timber  land  of  that  region,  in 
sheltered  valleys,  stand  the  ten  separate 
forests  of  **Big  Trees" — the  only  ones  in 
the  world.  The  area  covered  by  these  trees 
is  not  over  2G0  miles  in  length. 

In  all,  there  arc  but  a  few  hundred  fairly 
large  trees. 

ZTVE   HUNDRED   TOWEBING  SEIYWABD. 

Among  those,  the  truly  great  ones  do  not 
number  over  500.  They  are  found  set  in 
mountain  forests  of  great  richness  and 
grandeur.  These  forests  are  evergreen. 
The  "Big  Trees''  are  found  in  company 
with  big  Sugar  and  Yellow  Pines,  Firs  and 
Cedars,  which,  themselves,  rise  from  175 
to  200  feet  in  height  Above  these  tower, 
some  hundred  feet  higher,  the  great  crowns 
of  the  Calaveras  Grove.  A  Sugar  Pine  ten 
feet  through  is  a  rarity,  yet  there  are 
Sequoias  of  the  Mariposa  Grove  30  feet 
through,  and  many  of  them  are  10  to  20 
feet  thick.  Many  of  these  trees  when  felled 
are  big  enough  to  accommodate  a  iroop  of 
cavalry  on  horseback. 


A  TBBS  4,000  YBAB8  0U>. 

As  to  the  age  of  these  giants  there  is 
some  uncertainty.  Through  counting  their 
rings,  some,  2,200  years  old,  have  been 
found. 

One,  that  fell  before  the  wind,  was  4,000 
years  old.  It  is  supposed  that  some  of  the 
trees  now  standing  are  5,000  years  of  agew 
In  fact,  it  has  been  said  of  them  that,  bur- 
ing  accidents,  they  are  immortal.  Part  of 
this  longevity  is  due  to  the  fact  that  the 
Sequoias  have  a  thick,  fibrous  bark  that  is 
all  but  fireproof,  and  thus  affords  protec- 
tion from  the  numerous  fires  that  kill 
smaller  trees  and  vegetation.  Also  this 
bark  prevents  to  a  great  degree  the  deadly 
effects  of  fimgus  growth,  which  lodges  in 
scarred  trees  and  rots  back  into  the  wood. 

THE  BIG  TBEES'  ENEMY. 

One  enemy  has  the  Sequoia,  and  that  is 
the  lumberman,  who  is  cutting  down  this 
noble  tribe  of  trees  for  commercial  use.  By 
far  the  greater  number  are  held  in  private 
ownership,  although  some  of  them  are  in 
forest  reserves. 

THE  MABIPOSA  GBOVE. 

The  Mariposa  Grove  is  owned  by  the 
state  of  California  and  is  thus  secure.  But 
many  other  groves  are  rapidly  falling.  The 
trees  do  not  multiply  to  any  extent  despite 
their  superb  strength.  In  the  Calaveras 
Grove  there  are  some  trees  40  vears  old,  but 
aside  from  these  there  is  little  sign  of  in- 
crease save  in  the  limited  area  on  the  soudi 
fork  of  the  Kaweah  and  the  Tule  rivers, 
where,  although  restricted,  there  is  an  abun- 
dant growth  of  trees  of  every  age.  Doubt- 
less, action  will  be  taken  ere  long  to  pre- 
serve to  future  generations  the  finest  speci- 
mens of  the  old  sentinels  of  the  ages. 
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WHERE  THE  VARIOUS  AMERICAN  INDUSTRIES  ARE 

MAINLY  CARRIED  ON 


The  United  States  Census  Bureau  has 
issued  a  report  indicating  the  places  where 
many  of  tlie  most  important  of  American 
industries  are  concentrated.  Measured  by 
the  vahie  of  products,  these  points  are  as 
follows : 

COLLABS  AND  CUFFS. 

More  than  85  per  cent  of  tlie  collars  and 
cuffs  are  made  in  Troy,  New  York. 

OTSTEB.-CAKNINa. 

More  than  64  per  cent  of  the  canning  of 
oysters  is  done  in  Baltimore. 

GLOVES. 

More  than  54  per  cent  of  the  manufac- 
ture of  gloves  is  carried  on  in  the  adjoining 
cities  of  Gloversville  and  Johnstown,  New 

York. 

COKE. 

More  than  48  per  cent  df  the  coke  sup- 
ply comes  from  the  Connellsville  district  in 
Pennsylvania. 

BBASSWABE. 

More  than  47  per  cent  of  the  hrassware 

in  the  United  States  is  made  in  Waterbury, 

Connecticut. 

CARPETS. 

More  than  45  per  cent  of  the  manufac- 
ture of  cari)ets  is  carricMl  on  in  Philadelphia. 

JEWELBY. 

More  than  45  per  cent  of  the  manufac- 
ture of  jewelry  is  carried  on  in  Providence, 
Rhode  Island,  and  the  adjoining  towns  of 
Attleboro  and  Xorth  Attleboro,  Massa- 
chusetts, 


SILVE&WABEh 


More  than  36  per  cent  of  the  silverware 
manufacture  is  done  in  Providence,  Ehode 

Island. 

MEAT  INDUSTB.Y. 

More  than  35  per  cent  of  the  slaughtering 
and  packing  business  is  done  in  Chicago. 

PLATED  AND  BRITANNIA  WABE. 

More  than  32  per  cent  of  the  plated  and 
Britannia  ware  is  made  at  Meriden,  Con- 
necticut. 

AGBICULTUBAL   IMPLEMENTS. 

More  than  24  per  cent  of  the  agricul- 
tural implements  are  made  in  Chicago. 

SILK. 

The  whole  of  tlic  silk  mannfacturo  in  the 
United  States  is  conducted  in  Patorscm  and 
AVest  IIolx)ken,  Xew  »Tersev. 

PACKING  HOUSE   EMPLOYES   IN   SOUTH 

OMAHA. 

The  number  of  wage  earners  engaged  in 
slaughtering  and  meat  packing  in  South 
Omaha,  Nebraska,  constitutes  90  per  cent 
of  the  total  numl>er  employed  in  all  indus- 
tries in  that  city. 

IBON  AND  STEEL. 

The  iron  and  steel  industry  'forms  89  per 
cent  of  all  the  industries  in  McKeesport^ 
Pennsylvania. 

POTTEBY. 

The  pottery  manufacture  constitutes  87 
per  cent  of  all  business  in  East  Liverpool, 
Ohio. 
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7XJB  HATS. 

The  fur  hat  industry  forms  86  per  cent 
of  all  manufactures  in  Bethel,  Connecticut. 

GLASS. 

In  Tarentum,  Pennsylvania,  the  glass 
manufacture  makes  up  80  per  cent  of  all 
business  done  there. 


COTTON  GOODS. 

In  Fall  River,  Massachusetts,  the  manu- 
facture of  cotton  goods  constitutes  80  per 
cent  of  all  business  done  there. 

BOOTS  AND  SHOES. 

In  Brockton,  Massachusetts,  the  boot  and 
shoe  manufacture  forms  77  per  cent  of  all 
business  done  there. 


PUBLIC  SCHOOLS  OF  THE  UNITED  STATES— AT  HOME 

AND  ABROAD 


While  the  system  of  public  schools  in  the 
United  States  has  often  been  the  subject  of 
favorable  comment,  few  people  stop  to  con- 
sider the  enormous  work  and  the  amount 
of  money  spent  in  tins  great  public  work. 

NT7MBEB  OF  PUPILS. 

The  annual  report  of  the  Commissioner 
of  Labor  shows  that  during  the  year  ending 
June  30,  1902,  the  grand  total  of  pupils 
in  public  and  private  schools  of  our  coun- 
try was  17,299,230,  an  increase  of  27S,- 
520  pupils  over  the  preceding  year.  Of 
this  nuiiilx^r,  15,710,394  pupils  were  en- 
rolled in  institutions  supported  by  general 
and  local  taxes  imposed  by  stales  and 
municipalities. 

VALTJE   OF   PUBLIC   SCHOOL   PBOPEBTY. 

The  value  of  the  property  use<l  for  public 
school  puq)osos  was  $750,043,089,  an  in- 
crease from  $130,380,008  in  1870. 

SXPENDirUBES  FOB  COMMON  SCHOOLS. 

Expenditures  for  common  school  pur- 
poses, including  elementary  and  secondary 
schools  but  excluding  higher  grades, 
amounted  to  $226,043,236,  having  risen 
from  $64,396,666  in  1870. 


EXPENSE  FOB  SCHOOLS  PEB  CAPITA. 

The  expense  for  schools  per  capita  of 
population  increased  from  $1.64  in  1870 
to  $2.93  in  1902.  The  amount  expended 
per  capita  varies  much  in  different  states. 
It  is  $4.65  in  California,  $5.30  in  Nevada, 
$5.18  in  Colorado,  $4.93  in  Massachusetts, 
and  $4.60  in  Xew  York.  The  rural  popu- 
lations generally  expend  less.  The  number 
of  high  schools  supported  by  public  money 
in  1901  was  6,318. 

SCHOOLS  IN  THE  NEW  ISLAND  POSSES- 
SIONS. 

The  recent  extension  of  our  national  rule 
over  some  of  the  islands  of  the  Orient  in- 
volves the  imparting  of  knowledge  under 
governmental  supervision  to  multitudes  of 
untaught  children  in  those  far-away  insular 
IK)sses3ions.  The  expense  of  the  new  edu- 
cational system  in  the  Philippines  is 
mounting  up  to  a  high  figure. 

A  SMALL  ABMY  OF  TEACHEBS. 

"Uncle  Sam"  has  already  appointed  a 
small  army  of  teachers  and  has  stationed 
them  in  all  part«  of  the  archipelago,  with 
instructions  to  saturate  the  young  barba- 
rians as  thoroughly  as  possible  with  Ameri- 
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can  ideas  and  information.  Above  all,  they 
are  to  be  taught  English,  and  immense 
quantities  of  sehoolbooks  in  that  language 
— ^geographies,  arithmetics,  readers,  etc. — 
have  been  shipped  across  the  ocean  for  their 
use,  together  witli  slates  and  pencils,  pens 
and  copy-books,  blackboards  and  chalk, 
maps  and  globes  and  other  such  apparatus 
ad  libitum. 

UNDER  SPANISH  BULE. 

Under  Spanish  rule  the  educational  sys- 
tem in  the  islands  was  exceedingly  primi- 
tive. Girls  were  taught  embroidery  and 
needlework,  but  w^re  not  supposed  to  re- 
quire other  knowledge. 

Schooling  ordinarily  ended  with  the  tenth 
year  of  the  pupil,  and  teachers  were  so 
poorly  paid  that  their  calling  was  looked 
down  upon. 

SCHOOL   ATTENDANCE   COMPULSOBY   IN 
THE   PHILIPPINES. 

The  first  act  of  the  Philippiuo  commis- 
sion when  it  turned  its  attention  to  the  work 
(►f  education  was  to  make  schooling  com- 
pulsorv^,  while  free  of  cost,  so  as  to  bring 
it  within  reach  of  the  lal)oring  classes  and 
the  poor.  School  attendance  is  obligatory 
on  all  native  children  between  the  ages  of 
six  and  twelve  vears. 

OPEN  1,500  SCHOOLS  IN  THE  ABCHIPEL- 

AGO. 

Since  then  the  archi{)elago  has  l^een  di- 
vided into  seventeen  educational  districts, 
with  an  American  school  superintendent  in 
charge  of  each.  One  thousand  American  . 
teachers  for  primary  work  have  been  ap- 
pointed and  assigned  to  stations  in  the 
various  towns,  with  200  additional  teachers 
in  higher  branches.  Besides  these  3,400 
Filipino  teachers  have    received    appoint- 


ments, and  provision  has  been  made  for 
instruction  in  the  English  language  in  1,500 
schools,  in  which  over  200,000  children  are 
enrolled.  Xight  schools  for  adults  and 
others  unable  to  attend  during  the  day  have 
been  opened  throughout  the  islands. 

FILIPINO  TEACHEBS. 

The  Filipiiio  teachers  get  one-half  the 
salaries  of  the  American  teachers,  who  are 
paid  from  $1,000  to  $1,200  per  annum. 
Trade  schools  in  the  large  towns  have  been 
organized.  A  number  of  agricultural 
schools  will  soon  be  in  operation,  and,  as  a 
means  of  preparing  the  natives  for  employ- 
ment in  the  signal  corps,  telegraphy  is  now 
being  taught. 

The  Filipinos  arc  to  be  educated  in 
schools  organized  on  the  American  plan. 
Itebellious  natives  may  lay  down  their  arms 
only  to  take  them  up  again  later,  but  the 
j)resent  generation  is  lonrning  Fnglish  and 
singing  ^Tlie  Star-Spang'ed  I>anner,"  and 
will  not  l)e  in  the  least  disposed  to  indulge 
in  insurrection.  Already  sclioolhouses  are 
Ix'ing  built  (»verywhere  and  (everybody  tries 
to  speak  English. 

AMERICAN       SCHOOL       BOOKS— 750,000 
SENT  TO  THE  PHILIPPINES. 

American  scliool-lx)oks  to  the  number  of 
750,000  have  already  been  shipped  to  the 
Philippinc^s,  together  w-ith  enonnous  quan- 
tities  of  school  supplies,  including  20,000 
modern  school  desks.  At  i)resent  most  of 
the  children  have  to  sit  on  lx?nches  without 
backs. 

YEARN  FOB  KNOWLEDGE. 

The  Filipino  children  are  noticeably 
bright  and  precocious,  learn  rapidly,  and 
teach  their  parents  English.  One  teacher 
reports  that  he  can  more  easily  govern  300 
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Filipino  children  than  fifty  young  Ameri- 
cans. 

OAKES  OF  TH£  TOITHa  FIXIFIV08. 

The  native  boys  are  most  fond  of  foot- 
ball, Icapifrog,  pitching  pennies  and  flying 
kites,  introducing  the  clement  of  gambling 
wherever  possible.  Of  the  games  intro- 
duced by  tlie  American  teachers  they  take 
most  interest  in  baseball,  hop-scotch  and 
prisoner's  base.  The  girls  enjoy  running 
games,  mug  and  dance  games  and  jack- 
straws,  but  the  American  teachers  have  in- 
troduced among  tliem  blind  ma  n's-buff,  hide- 
and-seek,  jumping  the  rope,  crack  the  whip 
and  the  dressing  of  dolls, 

FISST  FILIPINO  OBAltWAB. 

Till!  oddest  of  all  educational  volumes  is 
the  yilipino  grammar^ — the  first  one  to  be 
issued — which  has  just  made  its  appear- 


ance. It  has  three  primitive,  vowel 
sounds — a,  i  and  u — which  seem  to  be  of 
European  origin.  The  other  vowel  sounds 
— e  and  o — are  used  cbicfly  in  printing 
and  in  words  of  Si)anish  origin,  but  they 
are  pronounced  like  '"i''  and  "u"  respect- 
ively. 

THE  TAXQALOa  ALPHABET. 
The  taugalog  alphabet  is  an  easy  one. 
There  are  only  15  simple  and  two  com- 
jKiund  sounds,  but  quite  enough  for  the 
vwabulary  of  a  Filipino,  Adjectives  are 
generally  formed  by  prefixing  ■"nia"'  to  the 
root.  Comparison  is  expressed  by  duplica- 
tion, thus:  '"Mabuti,"  good;  '"Mabubuti," 
best.  The  same  simple  method  is  in  use 
in  expressing  the  various  moods  and  tenses 
"f  verbs.  Thus  the  root,  "aral,"  means 
study ;  "mag-jirul,"  to  study  ;  "inag-ii-nral," 
r  study;  "niag-a-aral  aco,"  I  sball  stutly. 
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HOW  THE  UNITED  STATES  GOVERNMENT  EDUCATES 
THE  INDIAN 


The  policy  of  the 
gdveniiiieiit  in  past 
ycfiTs  of  selecting  a 
few  Indian  youths 
from  each  tribe  and 
removing  them  to  dis- 
tant schools,  there  to 
ho  given,  free  of  coat 
to  the  Indian,  all 
the  advantages  that 
American  youths  pay 
for,  either  in  money 
or  work,  seems  in  the 
end  to  turn  ont  un- 
forlunalely  for  the 
Inilian  himself.  The 
youth  13  weaned  from 
his   old   associations, 

and  accustomed  to  a  life  of  luxurious  ease. 
After  his  education  is  completed,  there  re- 
mains no  course  open  to  him  but  to  return 
to  his  old  tribal  relations,  the  very  life  that 
his  training  has  unfitted  him  for. 

HETHOD  SFOII£  THE  INDIAN. 

The  government  does  not  provide  a  career 
for  hira  as  it  does  for  graduates  of  West 
Point  and  Annapolis.  All  he  can  look  for- 
ward to  must  come  from  his  tribe.  lie  re- 
turns to  the  reservation,  where  he  is  not 
even  given  land  in  severalty,  in  case  he 
should  wish  to  supjwrt  himself  by  tilling 
the  soil.  lie  is  not  given  any  occupation 
or  office ;  even  his  rations  are  dependent  on 
his  being  recorded  on  the  family  ration 
ticket.  To  live  in  peace  with  the  tribe,  he 
must  not  appear  to  put  on  airs.  If  he  tries 
to  adopt  the  customs  of  civilization  he  is  a 


WHERE   GOOD   WORK   IS    BBINQ 


subject  for  ridicule  and  ostracism,  until 
he  submits  and  falls  hack  into  the  old,  filthy 
life  of  the  tcpoo. 


The  miserable  condition  of  the  Indians 
on  some  of  the  reservations  is  a  reproach 
to  the  American  people.  In  some  cases,  the 
school  facilities  are  not  sufficient  for  more 
than  one  in  ten  of  the  children  of  school 
age.  No  churches  or  missionaries  are  pro- 
vided, and  on  Sundays  the  Indians  play 
cards  and  the  troops  at  the  post  play  base- 
ball as  well  as  cards, 

AN  ANOHALOnS  STATE  OP  THnTOa 

Sometimes  very  anomalous  conditions 
exist,  as  when  a  troop  of  infantry  is  Bta- 
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tioned  on  an  extensive  reservation  to  keep 
in  control  thousands  of  mounted  braves ;  or 
when  a  cattle  company  pays  pasturage  for 
ten  thouaand  head  of  stock  on  a  reservation, 
and  actually  pastures  forty  thousand  head; 
or  when  the  rations  are  reduced  in  a  year  of 
drouth  to  half  tlie  quantities  issued  in  pre- 
vious years,  or  when  white  settlers  have 
taken  out  irrigating  water  from  above  the 


reservations,  thus  depriving  the  Indian  irri- 
gators of  the  means  of  raising  crops. 
CAPABLE  OF  SELF  SUTFOET. 
Kany  more  of  the  Indians  are  able  and 
willing  to  become  seK-supporting  if  given 
land  in  severalty,  and  provided  with  means 
of  irrigating  iL  As  common  laborers  on 
railroad  construction,  they  have  proven 
superior  to  the  laborers  from  Europe. 


CHOCOLATE  MAKING  IN  AMERICA 


Chocolate  making  has  become  one  of  tlio 
great  iudiistrifs  of  Aiiicrica,  When,  oiio 
day,  shortly  aft<!r  the  fall  of  his  kiiigdym, 


COCOA   TREE. 


Montezunm  r.iis('il  a  gi)](I<'n  cnp  to  his  lips, 
for  rcfroslimont,  he  int  rod  need  a  now  drink 
to  the  world,  and  that  beverage  was  choco- 
late. 


CONQUEBOBS  CABBT  THE  DABX-BEOWH 
NUT  HOHE  TO  SPAIN. 

Bernard  Diaz,  one  of  the  Spanish 
officers  with  Cortez,  observed  the  monarch, 
and  in  the  history  he  afterward  wrote  of 
tJie  conquest  of  Mexico,  he  described  the 
king's  act  and  its  effect.  Thus  it  came 
about  that  when  the  Spaniards  took  ship 
for  Cadiz,  they  bore  with  them  not  only  a 
yellnw  metal  but  a  dark-brown  nut  from 
whk'h  chocolate  was  made. 

ENOWLEDOE     OF     CHOCOLATE     MAEINa 
5FEEADS  THBOUQH  EUBOFE. 

This  knowledge  of  chocolate  making  by 
the  Spaniardri  was  kept  a  secret  for  many 
years,  but  it  finally  erosHcd  the  Pyrenees 
into  France,  and  spread  througliout  Europe. 
The  manner  in  which  the  fame  of  the  bev- 
erage was  diffused  is  interesting.  In  the 
refectories  of  the  Spanish  monasteries 
chocolate  had  become  such  a  favorite  bev- 
erage that  the  monks,  wishing  to  remember 
tlieir  brothers  in  France  in  an  especially 
friendly  way,  sent  ihem  presents  of  the 
cocoa  beans. 


Thus  it  was  that  when  the  daughter  of 
Philip  III.  went  to  Paris  as  the  wife  of 
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Louis  XIII.,  she  bore  with  her  from  Madrid 
the  new^  of  the  new  drink  from  America. 
Next  the  Puritans  took  it  with  them  to 
Massachusetts  Bay.  Since  then,  chocolate 
has  become  a  household  word  in  the  length 
and  breadth  of  the  United  States. 

FIBST  CHOCOLATE  HILL  IK  AMEBICA— 

1765. 

The  first  chocolate  mill  was  established 
at  Dorchester,  Massachusetts,  in  1765.  This 
mill,  15  years  later,  became  the  property  of 
Dr.  James  Baker.  Later,  the  establishment 
passed  into  the  control  of  Walter  Baker. 
Others  afterward  succeeded  l)oth  Bakers, 
and  a  man  named  Pierce,  in  this  concern. 

CONSUMPTION   OF   CHOCOLATE   AND  CO- 
COA IN  THE  UNITED  STATES. 

In  1800  there  A\Tre  consumed  in  the 
United  States  1,181,054  pounds  of  choco- 
late and  cocoa.  In  1902,  the  consumption 
had  grown  to  48,785,688  pounds,  a  stu- 
pendous increase  of  4,030  per  cent  in  42 
years.  During  the  same  period,  the  ix>pnla- 
tion  of  the  country  increased  only  151  T)er 
cent     But  what  of  the  product  itself? 

CHOCOLATE   lOLL   AT   IfflLTON,   MASSA- 
CHUSETTS. 

To  drive  down  the  hill  from  Milton,  Mas- 
sachusetts, past  the  chocolate  mills,  is  to 
inhale  deep  aromatic  odors,  that  lead  you  to 
imagine  that  you  are  skirting  the  domains 
of  "Araby  the  Blest."  Within  the  mills 
there  is  a  "spick"  and  "spanness"  that 
make  the  aroma  even  more  delicious,  for 
they  seem  to  fill  it  with  a  fresh  and  whole- 
some cleanliness.  The  whole  theory  of  the 
process  in  the  mills  is  that  the  cocoa  bean 
is  a  product  of  nature,  and  that  wdiat  it 
needs  is  refining  and  purifying,  just  as  gold 
needs  refining  to  be  brought  to  the  pure 
ingot 


THE  COCOA  TBEE  AND  NUTS. 

Chocolate  is  obtained  from  the  cocoa  tree, 
a  tropical  plant  which  reaches  a  height  of 
between  20  and  30  feet.  It  bears  pods 
about  nine  inches  long,  within  which  are 
closely  packed  the  beans.  These  are  about 
the  size  and  shape  of  almonds,  and  of  a 
brownish  color,  when  dried.  They  come  to 
market  in  burlap  bags,  and  on  the  lower 
floors  of  the  great  mills,  the  first  step  in 
purification  is  taken  by  cleansing  the  beans 
from  any  dust  or  foreign  particles  that  may 
have  become  attached  to  the  shells. 

THE   PROCESS   OF   MANUFACTUBE. 

Xcxt  comes  the  roasting,  a  most  impor- 
tant ojKjration,  upon  which  depends  to  a 
great  extent  the  flavor  of  the  beans.  Too 
little  roasting  leaves  them  crude  and  under- 
flavored,  while  too  much  tends  to  make 
them  bitter.  This  process  is  carried  on  in 
the  upper  stories  of  the  mills,  the  cleansed 
seeds  being  put  into  large  cylindrical  roast- 
ers, holding  a  ton  each.  These  machines 
keep  the  seeds  in  constant  motion  over  hot 
pipes,  for  alxnit  three  hours.  When  they  are 
"done  to  a  turn"  they  are  dropped  through 
big  hoppers  to  the  floor  below;  there  they 
are  broken  into  small  fragments.  The 
shells,  already  loosened  by  the  roasting 
process,  are  then  removed  by  ingenious  win- 
nowing machines,  where  the  bean  fragments 
are  fanned  within  screens,  and  the  light 
shells  neatly  separated  from  the  solid  frag- 
ments of  the  beans. 

COCOA  SHELLS. 

The  manipulation  of  these  wunnowing 
machines  requires  experience  and  care,  for 
a  workman  may  easily  blow  away  his  salary 
by  admitting  too  much  current  to  the  fans. 
These  shells,  once  separated,  are  ready  to  be 
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packed  in  boxes  and  placed  on  the  market. 
Cocoa  shells  are  well-known  and  widely 
used,  making  a  palatable  and  inexpensive 
drink,  with  a  slight  flavor  of  chocolate 
about  it. 

GBINDING  THE  CBACXEB  COCOA. 

The  cracked  cocoa,  freed  from  the  shells, 
is  now  destined  to  be  turned  into  chocolate 
without  further  ado.  This  is  accomplished 
by  a  process  of  grinding.  From  the  win- 
nowing floor  the  cleaned  fragments  drop 
another  story,  again  through  capacious 
hoppers,  down  to  the  great  grinding  rooms. 
Stretching  away  in  seemingly  endless  ranks, 
stand  big,  gleaming,  intricate  machines, 
which  receive  the  cocoa  beans  as  they  are 
fed  into  the  hoppers  above,  and  grind  them 
into  a  fine,  smooth  paste  or  thick  liquid. 

MOLDING  THE  CAXES. 

As  this  liquid  flows  thickly  out  at  the 
bottom  of  the  burnished  grinder,  it  falls, 
if  it  is  to  be  a  plain  chocolate,  into  oblong 
molds,  which  give  it  the  form  familiar  to 
housekeepers.     It  is  now  in  tlie  molds,  but 


not  yet  molded.  For  that  purpose,  it  must 
be  carried  into  a  room  which  seems  to  bo 
nothing  but  noise.  This  is  the  room  of 
the  automatic  molders.  •  If  the  chocolate 
were  pressed  into  the  molds,  it  Avould  mere- 
ly stick  to  the  pressor  mold  and  all;  so, 
instead,  it  is  shaken  in.  The  pasty  lump 
of  chocolate  in  its  metal  mold  is  put  into 
a  wooden  tray  on  a  table,  which  is  shaken 
by  steam,  and  makes  the  molds  bob  up  and 
down  in  a  most  deafening  manner.  After 
the  chocolate  is  fitted  to  the  mold,  it  is  car- 
ried off  to  the  cooling  rooms. 

SWEETENING  AND  FLAVOBING. 

In  making  sweetene<l  chocolate,  pure 
sugar  is  added  in  a  certain  proportion,  be- 
fore molding,  and  a!so  the  finest  quality  of 
vanilla  beans,  if  it  is  to  be  vanilla  choco- 
late. In  the  manufacture  of  breakfast 
cocoa,  a  portion  of  the  oil  of  the  chocolate 
bean  is  removed  by  hydraulic  j)ressure, 
and  the  pressed  mass  remaining  is  ground 
into  minute  particles.  This  process  is  con- 
tinue<l  until  a  high  degree  of  fineness  has 
been  obtained. 


CINNAMON 


The  cinnamon  plant  or  tree  is  raised 
most  readily  from  seeds,  although  the  finer 
kinds  arc  propagated  in  Ceylon  by  layers. 
The  wood  of  the  tree  is  light.  The 
branches  are  thick  and  spreading,  and 
shoot  forth  horizontally  or  inclining  down- 
wards, with  numerous  oblong  leaves  grow- 
ing in  pairs  opposite  to  each  other.  The 
cinnamon  berry  is  small  and  has  the  form 
of  an  olive,  with  a  kernel. 

It  adheres  to  a  thick  green  and  hexan- 
gular  receptacle  in  the  manner  of  an  acorn. 
The  peeling  process  commences  early  in 
May  and  continues  until  late  in  October, 


Two  longitudinal  slits  are  made  in  the  bark, 
which  is  gradually  Wsened  with  the  convex 
side  of  a  knife,  and  then  half  of  its  cir- 
cumference usually  comes  off  in  one  entire 
slip.  The  epidennis,  together  with  the 
greenish  pulpy  matter  immediately  under 
it,  is  care^fully  scraj^ed  off.  When  sufii- 
ciently  dry,  it  is  made  up  into  bundles 
weighing  about  30  jwunds  each.  Ceylon 
alone  has  37,000  acres  of  land  devoted  to 
the  cultivation  of  cinnamon.  It  is  grown  to 
some  extent  in  China,  and  several  sj)ecies  of 
the  plant  in  a  wild  state  are  found 
in  Javft, 
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ALASKA 


Alaska  i3  ciglit  limes  as  large  as  all  New  • 
England.  It  lias  a  coast  line  of  2ti,000 
miles.  It  has  the  best  yellow  cedar  in  the 
world.  It  has  the  greatest  salmon  fisheries. 
It  has  cod  banks  that  excel  those  of  New- 
foundland. It  has  the  largest  river  in  the 
world. 

THE  YUKON  BIVSB. 

The  Yukon  is  20  miles  wide,  700  miles 
from  its  mouth.     With  its  tributaries,  it  is 


for  this  area  17,200,000.  One  Alaska  com- 
pany alone  has  paid  to  the  United  States 
Government  $7,000,000  in  rentals  and  roy- 
alties. The  value  of  Alaska  salmon  packed 
in  1901  was  over  $7,000,000. 

TBADE  OF  AXASKA. 

Tlie  experience  of  the  world  shows  great- 
er trade  in  the  temperate  zone  than  in  the 
tropica.    Annual  exports  to  Alaska  amount 
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navigable  for  2,500  miles.  It  discharges 
one-third  more  water  than  the  Mississippi. 
VAST  EXTENT  OF  at.ahita 
The  territory  of  Alaska  has  an  area  of 
329,529,000  acres,  of  which  272,000,000 
acres  lie  within  the  temperate  zone.  In 
1867,  the  United  States  Govemmeut  paid 


to  $1,000  per  head.  Annual  imports  from 
Alaska  amount  to  $400  to  $1,000  per  head. 
Alaska  is  the  American  Sweden  and  Nor- 
way. It  be^ns  in  a  line  within  Southern 
England.  Alaska  does  not  extend  as  far 
north  as  Northern  Norway.  It  is  richer 
than  Sweden  and  Norway. 
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THE  ISLASD  OF  KASIAE. 

Kadiak,  on  the  t^iaut,  is  in  the 
Baiiio  latitude  as  Abonlfen,  Scot- 
land, The  lowest  temperature 
ever  recorded  at  Kadiak  was  five 
degrees  above  zero.  The  average 
winter  teiriperaturo  at  Ivadiak  ia 
Liglier  than  at  Wasliiugtou,  1).  C. 

TEKPEBATTmE  AND  FBOSUCTS. 

Tli(!  lowest  teinpeniturc  ever  rc- 
cord(-d  at  Dutch  31arl>or,  Alaska, 
was  iiiiip  degrees  alxivc  zero. 
Diitcli  Ilarln.i-  is  In  tlie  latitude 
<if  l.iv(;r[><>.d.  .Sitka  has  not  cold 
wi'iitliiT  I'lmugli  in  wiiiler  Ut  sup- 
ply nv  for  the  suniiiier.  Ahiska 
is  rii'Ii  ill  tiiiuerals,  IiiimIhif,  tisli- 
ories,  furs  and  cdhI.  Tlic  trade 
witli  Alaska  is  now  uoarlv  twice 
as  great  as  willi  Hawaii. 

SEAL  AND  WALBUS  HnKTING. 
Quite  as  luui'li  Irouhle  has  been 
caused  Ix-lwccn  tlio  United  States 
and  British  jroverii incuts  over  the 
iudiscriniitiatc  liiiiiMiig  of  seals  in 
Alaskan  IciTiiorv  as  over  any  in- 
liTiiationa!  question.  Oiio  of  tho 
first  hiws  (Tiaclwl  I>y  this  govoni- 
uient  afl<!r  its  juiivhaso  of  Alaska 
from  liussia,  for  $7,200,000,  was 
aimed  to  prevent  the  slaughter  of 
mink,  marten  and  fur  seal  in  (luit 
tcrritorv. 


The  breeding  grtmnns  of  the 
Will  whicli  is  of  commercial  value 
aiv  iirincipally  the  I'rihilof  Is- 
lands of  Si.  Paul  and  ISt.  George. 
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This  land  was  leased  by  the  Alaska  Com- 
mission Company  for  $60,000  a  year,  and 
a  commission,  or  royalty,  of  $2  on  every  fur 
seal  taken.  The  company  was  limited  to 
100,000  seals  a  vear. 

ILLEGAL  HXTNTINO. 

This  arrangement  made  by  the  Treasury 
Department  wa^  considered  very  favorable 
until  the  ffreat  movement  of  settlers  west 
tempted  pelagic  scaling  or  hunting  for  fur 
seals  in  the  water.  So  rapidly  did  the  herds 
of  seal  begin  to  diminish  that  officials  were 
aliirnied,  and  in  1886,  the  i-evenue  cutter, 
Convin,  was  sent  to  the  territory  and  three 
British  ves.sels  were  seized  for  illegal  hunt- 
ing. This  caused  a  great  uproar,  and  a  de- 
mand was  made  by  Great  Britain  that  the 
sailors  be  released.  This  was  done,  but,  the 
next  vear,  a  similar  proceeding  followed. 


JOINT  AOBEEMEirr  WITH  GBEAT 

BBITAIN. 

After  much  discussion  and  legislation, 
a  joint  high  commission  was  apix)inted  be- 
tween Great  Britain  and  the  United  States 
and  the  outcome  of  its  work  was  a  proposed 
set  of  regulations  to  protect  the  seals.  These 
regulations,  which  were  to  continue  in  force 
until  either  party  violated  them,  prohil)ite<l 
the  killing  (except  by  Indians)  of  seal  with- 
in 00  miles  of  the  Pribilof  Islands  at  any 
time,  and  anywhere  in  the  Xorth  Pacific 
from  ^fay  1  to  July  1,  of  each  year.  This 
closed  season  allowed  the  seals  time  to  cross 
from  their  winter  quarters  over  the  ocean  to 
tlie  Pribilof  Islands  to  breed.  Explosives 
and  firearms  (except  shotguns)  were  pro- 
hibited in  hunting.  This  stipulation,  how- 
ever, was  not  ratified,  and  the  United  States 
government  was  forced  to  prevent  sealing 
on  the  Pribilof  Islands  except  by  the  Xorth 
American  Commercial  Company  and  to  de- 


mand papers  showing  a  complete  record  of 
every  sealskin  brought  into  our  ports.  This 
was  a  hard  blow  to  Canadian  interests,  and 
tended  to  suppress  pelagic  sealing. 

PBLAGIC  SEALING. 

In  pelagic  sealing,  the  hunters  sail  in 
schooners  from  our  shores  to  Yokohama  and 
thence  bear  do^Ti  upon  the  animals  in  the 
sealing  ground.  The  cry,  "Sleepers",  is 
the  warning  given  by  the  lookout  on  ship- 
lx>ard  that  seals  are  in  sight.  A  boat  is  low- 
ered, provisioned  for  five  days,  and 
equipped  with  shotguns  and  shells.  When 
the  seals  are  espied  they  are  asloop  on  their 
backs,  with  their  flippers  across  their  bel- 
lies. Stealthily,  the  hunters  slij)  upon  their 
quarry  and  shoot  them  asleep.  Great  quiet 
must  be  preserved  until  the  killing  begins, 
for,  although  the  seals  are  almost  blind,  they 
have  an  acute  hearing.  At  the  Pribilof 
Islands,  the  government  has  built  fences  to 
confine  the  bull  seals  during  breeding  sea- 
sons. 

WALBUS  HUNTING  BY  THE  ESKIMOS. 

Walrus  hunting  is  carried  on  in  the  Arc- 
tic seas  by  the  Eskimos  and  is  a  veiy  prof- 
itable but  dangerous  enter])rise.  The 
method  pursued  by  these  little  people  of  the 
Xorth  is  to  cruise  alxmt  the  sea,  and  when 
a  walrus  is  sighted,  to  lower  a  whaleboat 
with  alK)ut  six  men  in  it.  Gently  they  steal 
upon  the  unsuspecting  walrus,  and  when 
thev  come  within  al)out  20  vards  of  the 
animal,  it  is  harpooned.  The  hariwon  has  a 
handle  attached  at  cue  end,  and  on  the  sharp 
end  is  a  movable  barb.  To  the  barb  is  at- 
tached a  rojK*,  which  jerks  the  barb  to  a 
horizontal  position  when  the  spear  is  buried 
in  the  animal.  This  prevents  the  harpoon 
from  drawing  out.  Now  the  walrus  is  en- 
raged and  tries  to  break  away.     It  swims 
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with  all  its  might  and  the  natives  shoot  it 
with  bullets  from  a  Winchester  rifle.  So 
thick  skinned  is  the  animal  that  one  shot 
will  not  suffice,  and  six  or  seven  shots  are 
often  necessary.  All  this  time  it  swims 
strongly.  Finally,  it  can  be  drawn  near 
enough  to  the  boat  to  be  stabbed  with  a 


lance  through  the  heart  and  lungs.  It  is 
then  towed  to  the  ship  and  hoisted  on  board 
by  means  of  pulleys.  Here  it  is  cut  up. 
These  great  animals  have  valuable  tusks 
and  blubber,  and  average  about  1,800 
pounds  each,  in  weight. 


FLORIDA'S   PRODUCTS  AND   PLEASURE  RESORTS 


Northern  people  go  to  Florida,  from  No- 
vember to  April,  to  spend  money.  Sun- 
shine, soft  breezes,  flowers,  and  singing 
birds  are  a  vast  improvement  on  raw  winds, 
alternating  frost  and  thaw,  and  mud  and 
misery. 

rOUB      HUNDBED      MILES      OF      OCEAN 

BEACH. 

The  favorite  resorts  of  Florida  are  on 
the  east  coast,  where  are  the  Halifax  and 
Indian  rivers,  formed  by  flinging  out  an 
arm  of  sand  into  the  great  waters  of  the 
Atlantic  and  turning  a  section  of  the  deep 
into  an  inland  sea.  The  ocean  beach  of 
Florida,  stretches  north  and  south,  more 
than  400  miles. 

NOBTHEBN  CAPITAL  MAKES  IMPROVE- 
MENTS. 

Northern  capital  alone  has  made  the  im- 
provements which,  in  conjunction  with  nat- 
ural elements,  constitute  the  attractive 
features  of  Florida's  pleasure  resorts.  Most 
of  the  expenditure  in  this  direction  is  rep- 
resented by  capacious  and  superb  hotels  at 
various  well-known  points,  which  owe  their 
construction  to  a  single  man. 

ST.    AUGUSTINE    AND    THE    "PONCE    DE 

LEON." 

At  St.  Augustine,  this  man  of  compre- 
hensive entertainment,  built  the  Ponce  de 


Leon,  and  when  this  luxurious  and  beauti- 
ful structure  is  opened  for  the  season,  the 
ancient  town,  over  whose  time-begrimed 
fortress  the  ensigns  of  three  different  na- 
tions have  successively  waved,  celebrates 
the  event  with  processions,  the  booming  of 
cannon  and  a  profusion  of  flags. 

PALATIAL  HOUSES  OF  ENTERTAINMENT. 

The  Alcazar  and  Cordova,  at  St.  Augus- 
tine, owe  their  origin  to  the  same  man,  and 
later  he  added  the  Ormond,  on  the  Halifax, 
the  Royal  Poinciana  and  Breakers,  at  Palm 
Beach,  the  Royal  Palm,  at  Miami,  and  the 
Colonial,  over  at  Xassau — all  simiptuous 
and  palatial. 


THE  "ROYAL  POINCIANA. 


ff 


The  greatest,  however,  is  the  Royal  Poin- 
ciana, at  Palm  Beach,  a  place  which  this 
modern  Crcpsus  has  made  the  most  beau- 
tiful spot  on  earth. 

On  one  side  is  Lake  Worth,  on  the  other 
the  Atlantic,  and  over  the  stretch  of  sand 
between  are  groves  of  cocoanut  palms  and 
palmettos,  avenues  of  Australian  pine  and 
oleanders,  and  gardens  of  glorious  hued 
flowers.  Wlien  all  this  tropical  foliage  is 
bathed  in  Florida  sunshine,  gleaming  and 
glad;  when  the  Xeapolitan  Orchestra  goes 
out  under  the  palms  and  the  guests  gather 
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with  all  its  might  and  the  natives  shoot  it 
with  bullets  from  a  Winchester  rifle.  So 
thick  skinned  is  the  animal  that  one  shot 
will  not  suffice,  and  six  or  seven  shots  are 
often  necessary.  All  this  time  it  swims 
strongly.  Finally,  it  can  be  drawn  near 
enough  to  the  boat  to  be  stabbed  with  a 


lance  through  the  heart  and  lungs.  It  is 
then  towed  to  the  ship  and  hoisted  on  board 
by  means  of  pulleys.  Here  it  is  cut  up. 
These  great  animals  have  valuable  tusks 
and  blubber,  and  average  about  1,800 
pounds  each,  in  weight. 


FLORIDA'S   PRODUCTS  AND   PLEASURE   RESORTS 


Northern  people  go  to  Florida,  from  No- 
vember to  April,  to  spend  money.  Sun- 
shine, soft  breezes,  flowers,  and  singing 
birds  are  a  vast  improvement  on  raw  winds, 
alternating  frost  and  thaw,  and  mud  and 
misery. 

rOUB      HUNDBED      MILES      OF      OCEAN 

BEACH. 

The  favorite  resorts  of  Florida  are  on 
the  east  coast,  where  are  the  Halifax  and 
Indian  rivers,  formed  by  flinging  out  an 
arm  of  sand  into  the  great  waters  of  the 
Atlantic  and  turning  a  section  of  the  deep 
into  an  inland  sea.  The  ocean  beach  of 
Florida,  stretches  north  and  south,  more 
than  400  miles. 

NOBTHEBN  CAPITAL  MAKES  IMPROVE- 
MENTS. 

Northern  capital  alone  has  made  the  im- 
provements which,  in  conjunction  with  nat- 
ural elements,  constitute  the  attractive 
features  of  Florida's  pleasure  resorts.  Most 
of  the  expenditure  in  this  direction  is  rep- 
resented by  capacious  and  superb  hotels  at 
various  well-known  points,  which  owe  their 
construction  to  a  single  man. 

ST.    AXTGXTSTINE    AND    THE    "PONCE    DE 

LEON." 

At  St.  Augustine,  this  man  of  compre- 
hensive entertainment,  built  the  Ponce  de 


Leon,  and  when  this  luxurious  and  beauti- 
ful structure  is  opened  for  the  season,  the 
ancient  town,  over  whose  time-begrimed 
fortress  the  ensigns  of  three  different  na- 
tions have  successively  waved,  celebrates 
the  event  with  processions,  the  booming  of 
cannon  and  a  profusion  of  flags. 

PALATIAL  HOUSES  OF  ENTEBTAINMENT. 

The  Alcazar  and  Cordova,  at  St.  Augus- 
tine, owe  their  origin  to  the  same  man,  and 
later  he  added  the  Ormond,  on  the  Halifax, 
the  Royal  Poinciana  and  Breakers,  at  Palm 
Beach,  the  Royal  Palm,  at  Miami,  and  the 
Colonial,  over  at  Xassau — all  sumptuous 
and  palatial. 


THE  "BOYAL  POINCIANA. 


» 


The  greatest,  however,  is  the  Royal  Poin- 
ciana, at  Palm  Beach,  a  i)lace  which  this 
modern  Cropsus  has  made  the  most  beau- 
tiful spot  on  earth. 

On  one  side  is  Lake  Worth,  on  the  other 
the  Atlantic,  and  over  the  stretch  of  sand 
between  are  groves  of  cocoanut  palms  and 
palmettos,  avenues  of  Australian  pine  and 
oleanders,  and  gardens  of  glorious  hued 
flowers.  When  all  this  tropical  foliage  is 
bathed  in  Florida  sunshine,  gleaming  and 
glad;  when  the  Xeapolitan  Orchestra  goes 
out  under  the  palms  and  the  guests  gather 
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for  the  afternoon  concert,  and  that  heavenly 
music  floats  out  upon  tlie  breezes  which 
come  in  fresh  and  sweet  from  the  sea ;  when 
the  cocoanuts  cling  close  to  the  strong  stems 
above  and  great  plumes  of  green  sway 
across  the  blue  beyond,  their  grateful  shade 
sheltering  the  throngs  of  beautifully 
gowned  women  below,  whose  toilets  are  in 
pretty  pink  and  purple  of  the  flowers;  the 
scene  is  certainly  very  fairylike.  It  has 
been  called  "Paradise"  so  often  that  the 
tenn  is  trite.  But  one  could  weave  many  a 
vision  of  fancy  together  and  find  them  real- 
ized here. 

PALM  BEACH. 

To  see  it  is  to  understand  whv  Palm 
Beach  has  become  the  center  of  attraction 
for  that  procession  of  wealth  and  aristoc- 
racy which  moves  southward  in  search  of 
rest,  pleasure  or  new  excitement.  Xcarly 
the  whole  generation  of  millionaires  flo(*ks 
here.  It  dazes  one  to  look  over  the  list  of 
names  sometimes  registere<l  at  Palm  Beach 
— the  ifVstors,  the  Vanderbilts,  the  Goulds, 
the  Castellanes,  the  Manchesters,  the  Still- 
mans,  the  Benedicts,  the  Joneses,  the  Ilar- 
rimaiis,  the  Van  Rensselaers,  the  (Markes, 
the  ilacVeaglis,  the  Wanainakcrs,  the  Sclio- 
fields,  and  a  score  or  more  of  others.  ]No- 
where  else  are  so  many  millionaires  housed 
and  huddled  together  on  one  little  strip  of 
land. 

PBODIQAL  EXPENDITXJBB. 

Of  crmrse  money  flows  like  water.  It 
hardly  seems  to  Ik*  inonoy,  but  is  filing  out 
wuth  a  freedom  which  is  equaled  only  by 
the  eagerness  with  which  it  wjls  gTasi)ed  in 
the  making.  At  high  tide,  which  was 
reached  alxnit  the  last  of  F(4)ruary  this 
year,  the  Roval  Poinciana  had  some  1,400 
guests,  and  the  daily  income  could  hardly 


have  averaged  less  than  $10  per  guest.  The 
employes  and  help  of  the  great  establish- 
ment number  1,100  persons,  and  the  cost 
of  food  alone  is  $2,200  per  day. 

It  nearly  all  comes  from  the  North,  and 
hence  means  little  to  Florida.  Cars  are 
sidetracked  at  the  kitchen  doors  and  the 
supplies  go  straight  to  the  pantries  and  re- 
frigerators. The  dining-room  covers  about 
two-thirds  of  an  acre,  seating  1,700  people, 
and  the  corridors  and  halls  measure  more 
than  two  miles.  It  is  the  largest  hotel  in 
the  world. 

The  railroad  built  by  the  owTier  of  these 
mammoth  hotels  has  opened  up  the  garden 
spots  of  the  east  coast. 

THE   OBANGE   GBOVES  AND  PINEAPPLE 

FIELDS. 

The  Indian  River  orange  groves  pro- 
duce the  finest  fiavored  fruit  sent  to  mar- 
ket, and  the  pineapple  fields  on  the  same 
river,  near  Forts  Pierce  and  Eden,  are  verv 
prolific.  One  of  the  farmers  of  that  sec- 
tion says  that  if  he  gets  only  two  crops  in 
five  years  it  is  still  a  profitable  business. 
An  acre  of  ground  has  yielded  as  high  as 
$900. 

THE  FLOKIDA  TB.UCK  GABDENS. 

At  Miami  the  truck  gardeners  are  rais- 
ing immense  quantities  of  tomatoes  and 
other  vegetables.  Corn  in  the  ear  and  peas, 
beans,  and  tomatoes  may  be  found  ready 
for  market  in  the  lx?ginning  of  April.  A 
small  limb  on  a  grajx^-fruit  tree  often  con- 
tains as  inuch  as  50  pounds  of  fruit. 

SPONGE  FACTORY  AT  KEY  WEST. 

Xot  the  least  interesting  and  important 
among  the  features  of  Florida  production 
is  the  sponge  industry,  a  representation  of 
which  appears  in  this  connection. 
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WACT8  C0NCEBNIN6  DIFPEBEXT  NATIONS 


MAKING  MONEY  AT  THE  MINT 


The  United  States  mint  was  established 
by  act  of  Congress  April  2,  1792. 

COPFEB  CEVT8,   FISST  ICOHEY  COIHED. 

The  first  money,  copper  cents,  was 
coined  in  1793  in  the  building  erected  by 
the  government  on  the  east  side  of  Seventh 
street,  near  Market  street,  Philadelphia. 
The  first  director  of  the  mint  was  David 
Rittenhouse,  LL.  D.,  and  among  his  sue- 
cessr^rs  have  Ijeen  Elias  Boudinot,  Robert 
Paterson,  James  Rr>ss  Snowden,  James 
Pollock,  Dr.  Linderman  and  Col.  Snowden. 

8ILVEB    DOLULBS    AND    GOU)    EAGLES 

CAME  NEXT. 

Silver  dollars  were  the  second  money 
made,  in  1794,  and  next  gold  eagles,  in 
1795.  The  first  machinerv,  as  well  as  metal 
used,  came  from  England,  and  up  to  1816 
all  wr)rk  was  done  by  horse  or  hand  power. 
During  five  years  of  the  mint's  existence, 
work  lias  been  suspended  owing  to  the 
prevalence  of  disease  in  the  city.  The 
present  mint,  on  Chestnut  street,  near 
Broad,  built  of  white  marble,  in  the 
Grecian  stvle,  was  finished  in  1833. 

NO  GOLD  EAGLES  COINED  FOB  33  YEABS. 

Ko  eagles  were  coined  from  1805  to 
1837,  inclusive. 

PERIODS     OF     CESSATION    IN    CERTAIN 

COINAGES. 

No  half  eagles  were  coined  in  1816  or 
1817  ;  no  quarter  eagles  before  179G,  nor  in 
1800  or  1801,  nor  from  1809  to  1820,  or  in 
1822,  1823,  1828  or  1841 ;  no  dollars  from 
1800  to  1838,  except  1,000  in  1836;  no 
half  dollars  from  1797  to  1800,  nor  in 
1815;  no  quarters  before  1796,  none  from 


1798  to  1803,  none  from  1808  to  1814,  and 
none  in  1817-24-26-29  and  1830;  no  half 
dimes  in  1798,  1799,  1804  and  1806  to 
1828 ;  no  cents  in  1815,  a  few  specimens  in 
1823 ;  no  half  cents  in  1798,  1801,  1812 
to  1824,  1827  to  1830,  1834,  1837  and 
1840.  A  few  half  cents  were  struck  every 
year  from  1840  to  1857.  The  first  $3 
pieces  were  made  in  1854. 

The  silver  dollar  coinage  of  412^  grains, 
the  5-cent  and  3-cent  silver  pieces  and  the 
bronze  2-cent  piece  ceased  April  1,  1873. 

SAN  FRANCISCO,  DENVER  AND  CABSOV 

CITYiaNTS. 

The  mints  at  Carson  and  San  Francisco 
coin  gold  and  silver  only,  and  the  Denver 
mint  is  confined  to  assaying  and  refining. 

THE  WEIOHINa  EOOIC 

The  first  process  of  the  mint  is  in  the 
weighing  room  where  all  precious  metal — 
gold  from  California,  Georgia,  Montana 
and  Xova  Scotia,  and  silver  from  Nevada 
and  most  of  the  world — is  weighed.  Here 
come,  also,  family  plate  and  bricks  of  sil- 
ver, copper  from  Lake  Superior  and  nickel 
from  Pennsylvania.  Tons  of  silver  bricks 
are  here,  weighing  from  100  to  150  pounds 
each. 

The  largest  weight  used  in  the  weighing 
room  is  6,000  ounces ;  the  smallest  weight 
used  in  the  mint  is  in  the  assaying  room 
and  weighs  1-1300  of  an  ounce. 

THE  DEPOSIT  MELTINa  BOOM. 

The  metals  for  coining,  including  gold 
dust,  grains  of  gold  and  crystalline  lumps, 
next  go  to  the  deposit  melting  room,  where 
they  are  placed  in  pots,  and  with  a  suitable 
flux,  are  melted  and  molded. 
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AssAYora. 

Bits  are  cut  oflF  for  assaying  before  the 
metal  goes  to  the  refiner  and  melter.  For 
assayings  the  small  bit  of  gold  is  taken  to 
the  assayer's  room,  a  dark  department, 
witli  crucibles,  kettles  and  pan&  It  is  put 
into  a  black  lead  pot,  melted  and  fluxed, 
stirred  up  to  make  a  complete  mixture 
and  then  cooled  and  rolled  out.  Then  half 
a  gramme  is  weighed,  which  is  stamped 
1000,  and  all  the  weights  thereafter  used 
are  decimals  of  this,  to  the  ten  thousandth 
part 

*  Silver  for  the  alloying  is  next  added,  and 
then  lead  for  the  cupellation ;  the  whole  is 
cupelled  until  the  base  metals  are  fused,  the 
remaining  bullion  is  beaten  in  a  spiral,  the 
silver  dissolved  out  and  the  remaining  gold 
determined  by  weight  Iron  molds  are  used 
in  the  melting  room,  which  are  previously 
greased  to  prevent  sticking  and  all  the  gold 
and  silver  used  in  the  mint,  in  molten  mass, 
are  poured  into  these  and  speedily  cooled. 
The  long,  thin,  rich-colored  bars  resulting 
are  called  ingots. 

THB  BOLLIHa  BOOM. 

From  the  melting  room  the  bars  go  to  the 
rolling  room,  where  200  per  hour  pass 
through  the  mighty  revolving  jaws  of  each 
pair  of  rollers,  coming  forth  with  the  exact 
thickness  of  a  coin. 

In  the  same  room  with  the  rollers  are 
nine  cutting  presses,  which,  with  a  con- 
tinual snap,  snap^  bite  out  225  planchets  of 
plain  coin  pieces  in  a  minute.  These 
planchets  are  taken  in  boxes  to  the  anneal- 
ing furnaces,  for  the  hard  treatment  they 
have  received  makes  them  brittle.  They  are 
heated  in  the  furnaces  to  a  red  heat  and, 
having  become  soft  and  pliable  as  leather, 
are  taken  out  to  cooL 


XHB  ADJXTSTINa  BOOK 

The  planchets  then  go  to  the  adjusting 
room,  where  they  are  weighed  and  in- 
spected. If  too  light,  they  are  remelted; 
if  a  little  too  heavy,  they  are  filed  to  the 
right  weight ;  but  if  much  too  heavj",  they, 
too.  are  remelted. 

THE  CLEANINa  BOOIC 

From  the  adjusting  room  the  planchets 
go  to  the  cleaning  room,  where  with  acid 
and  heat  they  are  thoroughly  cleaned,  and 
then  dried  with  sawdust  and  peanut-roaster 
contrivances.  They  are  then  milled  and 
have  their  edges  turned  up,  after  which 
they  go  to  the  presses. 

THE  PBESSES. 

The  presses  are  ten  massive  monsters, 
each  capable  of  turning  out  over  100  coins 
per  minute.  The  amount  of  pressure  re- 
quired to  make  a  perfect  coin  is  from  20  to 
80  tons,  according  to  the  size  of  the  coin. 
The  planchets  are  put  in  a  brass  tube,  and 
with  each  impress  are  caught  in  two  iron 
amis  and  placed  on  the  lower  die,  which  is 
in  the  bed  of  the  press,  corresponding  to 
the  upper  die,  and  by  the  coming  together 
of  these  two  dies  the  coins  are  struck.  As 
the  planehet  rests  on  the  lower  die,  the 
upper  descends  and  impresses  it,  and  the 
two  arms  instantly  catch  the  coin  struck 
^'.lid  throw  it  into  a  box  l^eneath. 

KOW  LEGAL  COIN.     THE  COVTSnUNa. 

At  this  moment  it  is  a  legal  coin.  The 
coins  are  then  taken  from  the  boxes  and 
placed  on  grooved  counting  boards,  similar 
to  washboards,  which  hold  a  certain  num- 
ber of  coins.  After  this  count  they  are 
poured  into  a  drawer,  out  of  which  they  are 
again  counted,  and  placed  in  bags,  ready 
for  their  mission  of  happinep«  or  wretched- 
ness. 
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NINE  GREAT  WONDERS  OF  AMERICA 

Croton  Aqueduct,  in  Xew  York  city.  Washington  Monumeat,  Washingt^xi,  D. 

Falniiouut  Park,   Philadelphia,   largest  C,  555  feet  high, 

park  in  the  world.  Yoeemite  Vallev,  California,    57   miles 

Lake  yuiKirior,  the  largest  lake  in  the  from  CoulUrville,  which  is  from  eight  to  ten 

world.  miles  long,  and  about  one  mile  wide.     It 


NEW    YORK    AND    BROOKLYN    URIIIGrc— ' 


Mammoth  Cave,  in  Kentucky,  the  largest 
cave  in  the  world. 

Niagara  ynlls,  with  a  sheet  of  "vvafer 
(lirf>o-f|iinrtrrs  of  a  mile  wide  and  a  fall  of 
ir.">  frH. 

New  York  and  Brooklyn  Bridge. 


has  very  steep  slojios,  about  3,.')00  feet  high, 
a  perpendicular  precipieo  3,0S9  feet  high, 
a  rock,  almost  perpendicular,  ^,210  feet 
higli,  and  watei-fiillrt  from  TOO  to  1,000 
feet  bl-b. 

"Flatiron"  Building,  New  York» 
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SALARIES  PAID  BY  THE  UNITED  STATES  GOVERNMENT 


PBESIDENT,  VICE  PBESIDENT  AHD  CAB- 
INET. 

President,  $50,000 ;  Vice-President, 
$8,000;   Cabinet  officers,  $8,000  each. 

COKGBESS. 
United    States    Senators,    $5,000    and 
mileage. 

]^[ember3  of  the  Ilouse  of  Eepresenta- 
tives,  $5,000,  with  mileage. 

SUPREME  COXJBT. 

Chief  Justice,  $10,500. 
iVssoeiate  tlusticcKS,  $10,000. 
XT.  S.  CIRCUIT  AND  DISTRICT  COURTS. 

Circuit  Court  Justices,  $6,000. 
District  Court  Justices,  $5,000. 

HEADS  OF  MINOR  DEPARTMENTS. 

Superintendent  Bureau  of  Engraving 
and  Printing,  $4,500;  Public  Printer, 
$4,500 ;  Superintendent  of  Census,  $6,000 ; 
Superintendent  of  Naval  Observatory, 
$5,000;  Superintendent  of  Signal  Service, 
$4,000;  Director  of  Geological  Surveys, 
$6,000;  Director  of  the  Mint,  $4,500; 
Commissioner  of  the  General  Land  Office, 
$4,000 ;  Conmiissioner  of  Pensions,  $5,000 ; 
Commissioner  of  Lal)or,  $5,000;  Commis- 
sioner of  Indian  Affairs,  $4,000;  Commis- 
sioner of  Education,  $3,000 ;  Commander 
of  Marine  Corps,  $3,500;  Superintendent 
of  Coast  and  Geodetic  Survey,  $6,000. 

TREASURY  DEPARTMENT. 

United  States  Treasurer,  $6,000;  Reg- 
ister of  the  Treasury,  $4,000 ;  Comptroller, 
$4,000. 

POST-OFFICE  DEPARTMENT. 

Four  Assistant  Pastmaster-Generals, 
each  $4,000 ;   Chief  Clerk,  $2,500. 


POSTMASTERS. 

Postmasters  are  divided  into  four  classes 
and  receive  the  following  salaries:  First 
class,  $3,000  to  $4,000  (except  in  New 
York  city,  where  the  salary  is  $8,000) ; 
second  class,  $2,000  to  $3,000 ;  third  class, 
$1,000  to  $2,000;  fourth  class,  less  than 
$1,000.  Those  in  the  first  Uiree  classes  are 
appointed  by  the  President  and  confirmed 
by  the  Senate;  those  of  fourth  class  are 
appointed  by  the  Postmaster-General. 

DIPLOMATIC  APPOINTEES. 

Aml>assadors  to  France,  Great  Britain, 
Germany,  Mexico  and  Russia,  $17,500. 

Envovs    Extraordinary^    and     Ministers 

t/  t/ 

Plenipotentiary  to  Austro-IIungary,  Brazil, 
China,  Italy,  Japan  and  Spain,  $12,000; 
to  the  Argentine  Republic,  Belgium,  Chili, 
Columbia,  Guatemala,  Nicaragua,  Peru, 
the  Netlierlandri,  Turkey  and  Venezuela, 
$10,000;  to  Denmark,  Hayti,  Paraguay 
and  Uraguay,  Portugal,  Sweden  and  Nor- 
way, and  Switzerland,  $7,500;  to  Bolivia 
and  Ecuador,  $5,000,  and  to  Gree/x^,  $(1,500. 

Ministers  Resident  t^  Corea  and  Siam 
at  $7,500,  and  to  Persia,  $5,000. 

Consuls  General,  four  at  $0,000  each; 
three  at  $5,000  each;  six  at  $4,000  each, 
and  eight  at  $2,000  to  $3,500  each. 

Consuls,  72  at  $1,000  to  $3,500  each; 

ABMY  OFFICEBS. 

General,  $13,500;  Lieutenant  General, 
$11,000;  Major  General,  $7,500;  Briga- 
dier General,  $5,500;  Colonel,  $3,500; 
Lieutenant  Colonel,  $3,000;  Major,  $2,- 
500;  Captain,  mounted,  $2,000;  Captain, 
not  mounted,  $1,800;  Regimental  Adju- 
tant, $1,800;    Regimental  Quartermaster, 
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$1,800;  First  Lieutenant,  mounted,  $1,- 
600;  First  Lieutenant,  not  mounted,  $1,- 
500 ;  Second  Lieutenant,  mounted,  $1,500 ; 
Second  Lieutenant,  not  mounted,  $1,400; 
Chaplain,  $1,500. 

NAVY  OFFICEBS. 

Admiral,  $13,500;  Vice- Admiral,  $9,- 
000 ;  Rear-Admirals,  $G,000 ;  Commodores, 
$5,000;    Captains,  $4,500;    Commanders, 


$3,500;  Lieutenant-Commanders,  $2,800; 
Lieutenants,  $2,400;  Masters,  $1,800; 
Ensigns,  $1,200;  Midshipmen,  $1,000; 
Cadet  Midshipmen,  $500;  Mates,  $900; 
Medical  and  Pay  Directors,  Medical  and 
Pay  Inspectors,  and  Chief  Engineers,  $4,- 
400 ;  Fleet  Surgeons,  Fleet  Paymasters  and 
Fleet  Engineers,  $4,400;  Commander  of 
Marine  Corps,  $3,500;  Surgeons  and  Pay- 
masters, $2,800;    Chaplains,  $2,500. 


THE  GOVERNMENT  OF  GERMANY 


What  is  commonly  known  as  Germany  is, 
in  fact,  a  federation  of  numerous  kingdoms, 
duchies  and  principalities.  The  country  is 
generally  thought  of  as  representing  abso- 
lutism in  the  j)erson  of  the  German  Em- 
peror.    This  is  hardly  the  case. 

OBGANIZATION    OF    THE    GEBMAN   CON- 
FEDERACY. 

When  Central  Europe  was  ravaged  by 
Napoleon,  tlie  ininierous  German  states 
sought  alliances  witli  each  other  for  protec- 
tion a£:ainst  the  common  enemy.  For  a 
long  time  Austria  was  the  leader.  At  the 
time  of  the  war  (xf  ISGO,  however,  Prussia 
came  forward,  and  Austria  was  relegated 
to  the  background.  When  Prussia  emerged 
victorious  from  the  Franco-Prussian  War, 
in  1871,  the  coalition  of  states  elected  Wil- 
liam of  Prussia  its  president  and  crowned 
him  Emperor  in  the  palace  of  the  French 
king  at  Versailles.  Shortly  after  this,  a 
convention  was  called  which  framed  a  con- 
stitution. Three  forces  had  been  at  work 
to  bring  about  this  empire,  namely:  the 
protection  sought  by  the  German  kings  and 
princes,  the  desire  of  the  great  Bismarck 
to  make  Prussia  dominant,  and  the  efforts 


of  the  small  German  rulers  to  perpetuate 
their  rights  to  their  individual  thrones. 

The  individual  states  that  entered  into 
the  confederation  yielded  up  much  of  their 
power  to  the  imperial  government.  In  fact, 
the  coalition  is  not  loose,  but  is  a  firm  pact 
— an  "indissoluble  union  of  indestructible 
states."  The  local  laws  mostly  govern;  In 
the  courts  of  these  states  there  is  the  usual 
system  of  local  and  superior  courts  in  the 
several  kingdoms.  Aside  from  the  manage- 
ment of  their  local  affairs,  the  smaller  states 
have  reserved  principally  the  right  of  rep- 
resentation. 

THE   IMPERIAL   GOVERNMENT. 

The  imperial  government  consists  of  the 
Emperor  and  his  officials,  the  Bundesrath, 
or  federal  council,  similar  to  the  United 
States  senate,  and  the  Reichstag,  similar  to 
the  house  of  representatives.  The  latter  is 
made  up  of  about  400  members,  elected  by 
popular  vote,  for  five  years.  Any  citizen 
25  years  old  can  vote  or  be  a  candidate. 
Members  receive  no  pay,  but  their  transpor- 
tation ifi  paid.  The  federal  council  is  made 
up  of  ambassadors  from  the  individual 
states,  selected  by  their  individual  rulers, 
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with  the  aid  of  the  local  legislatures.  Eadi 
state  casts  its  votes  according  tA  the  num- 
ber of  its  representatives,  through  one 
spc^esman  for  each  state. 

THE  IlEFEBIAL  C0T7NCIL. 
This  body  is  perpetual,  and  must  be  con- 
voked by  the  Emperor,  at  the  request  of 
one-third  of  its  members.  The  Imperial 
Chancellor  is  president  of  this  council,  and 
his  vote  decides  in  case  of 
a  tie.  The  concurrence  of  the 
Bundesrath  in  the  legislation 
of  the  Reichstag  is  necessary 
to  make  such  legislation 
valid,  and  the  former  ratifies 
or  rejects  treaties  and  exe- 
cutes laws,  when  no  otlier 
provision  has  been  made. 
Thus  the  council  seems  to 
have  the  actual  sovereignty 
of  the  Empire.  Bills  to  be 
introduced  in  the  Reichstag 
must  have  the  support  of 
15  members.  The  Reichstag 
must  be  consulted  on  war, 
and  neither  house  can  ad- 
journ, save  from  day  to  day, 
unless  the  Emperor  names  a 
day  of  adjournment.  The 
Emperor  can  also  dissolve 
the  lower  house  and  order 
a  new  election  within  60 
days.  When  a  bill  affecting 
only  a  certain  state  is 
brought  up  in  either  house, 
only  the  representatives  of 
the  state  affected  by  the  bill 
vote  upon  it. 
THE  niPBBLUi  C&OWN. 
The  constitution  makes 
the  imperial  crown  heredi- 
tary with   the  oldest  male 


member  of  the  royal  Prussian  house.  Thus 
a  man  is  always  on  the  throne,  and  Prussia 
has  the  greatest  influence.  This  custom 
allows  the  Emperor  to  arrogate  to  himself 
much  power  and  many  privileges.  The 
German  people,  moreover,  are  much  im- 
pressed with  the  grandeur  of  the  imperial 
throne,  and  the  Emperor  is  absolute  lord  of 
6,000,000  soldiers,  and  represents  the  Em- 


xim  Gi^RUMi  aife.ti.ua. 
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pire  in  all  foreign  affairs.  He  controls  17 
delegates  in  the  council  as  king  of  Prussia, 
and  only  14  more  votes  are  necessary  for 
legislation.  Prussia  also  has  an  absolute 
veto  power  on  questions  relating  to  the 
army,  navy,  and  imperial  taxes. 

Experts  prepare  most  bills  for  passage, 
and  if  they  pass  the  council  they  are  sent 
to  the  other  house.  Amendments  to  the  con- 
stitution, instead  of  being  referred  to  the 
people,  are  put  through  the  council.  Four- 
teen votes  against  an  amendment  will 
check  it.  Thus  Prussia  may  stop  legisla- 
tion harmful  to  her  power,  yet  the  smaller 
states  can  readily  prevent  encroachment. 

THE  IMPEKIAL  CHANCELLOR. 

The  Imperial  Chancellor  generally  con- 
trols politics,  and  is  the  Emperor's  prin- 
cipal adviser,  being  appointed  and  removed 
by  him  at  will.  He  is  the  head  of  the 
Prussian  delegation  in  the  council,  as  well 
as  president  of  that  body.  All  acts,  to  bo- 
come  laws,  must  be  sifnicd  bv  him.  Bis- 
marck,  the  prime  mover  in  the  establish- 
ment of  the  Empire,  was  the  greatest  of 
Chancellors. 


LAWS  OF  THE  EMPIBE. 

The  Empire's  laws  take  precedence  over 
those  of  the  component  states,  and  are  exe- 
cuted upon  an  unruly  state  by  force  of 
arms.  Contributions,  pro  rata,  from  all  the 
kingdoms  may  be  called  for  in  emergencies, 
but  the  ordinary  taxing  powers  of  the  Em- 
pire are  limited  to  customs,  and  to  revenues 
on  beer,  tobacco,  salt,  sugar,  and  a  few 
other  commodities.  Coinage  is  controlled  by 
the  Empire,  as  are  the  railroads  and  tele- 
graphs, although  a  few  railways  are  owned 
by  the  kingdoms,  which  are  also  allowed 
to  operate  mints. 

The  judiciary  of  the  Empire  includes  an 
imperial  supreme  court  made  up  of  18 
judges  appointed  for  life  by  the  Emperor. 
An  appeal  to  this  tribunal  from  the  superior 
courts  of  the  kingdoms  may  be  had.  A  code 
of  criminal  laws,  another  for  commercial 
affairs,  and  a  third,  civil  code,  that  governs 
the  judiciary  o<f  all  the  kingdoms,  have 
been  established  by  the  Empire.  There  is 
no  bill  of  rightvS  in  the  constitution,  to 
guarantee  to  the  individual  certain  privi- 
leges and  immunities  common  in  many 
countries. 


MOVING  BOATS  BY  CABLE  ON  THE  ELBE 


On  the  River  Elbe  an  odd  method  of 
moving  boats  is  used  which  is  not  followed 
in  any  other  part  of  the  world.  The  stream 
is  too  swift  to  navigate  in  the  usual  way, 
and  hence  a  chain  290  miles  long  is  laid  at 
its  bottom.  The  boats  are  180  feet  long 
and  are  provided  with  200-horse-power 
engines,  which  turn  a  drum  fastened  on  the 
deck. 


The  chain  comes  in  over  the  bow,  passing 
along  on  rollers  to  tlie  drum,  around  which 
it  is  wound  three  times.  The  chain  is 
then  carried  to  the  stern,  where  it  drops 
back  into  the  water.  The  steamers  tow  five 
barges,  containing  1,500  tons,  and  their 
only  means  of  locomotion  is  by  the  chain 
wound  around  the  drum,  w^hich  is  propelled 
by  the  engines  on  board  the  boats. 
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THF  UNITED  STATES  GOVERNMENT  FISHERIES 


feTo  rasH  Smiles^ 

OCEAN 


The   United   States 
Fish     Commission 
ami  tlio  steamship  Albatross  se- 
cure records  of  depths  surround- 
ing the  Hawaiian  Gniup  and  the  islands  of 
tlie  South  Seas,  and  ri^ulariy  send  consign- 
nieiita  to  the  main  fish' station  at  Washing- 
ton hy  vessels  sailing  round  C'apc  Horn. 
CBinSi:  OF  TH£  GOBOON. 
Not  since  the  British  government  cruiser 
"Gorfi^on"  returned  from  its  voyage  in  the 
interest  of  acieuce,  has  auy  vessel  been  so 
thoroughly    equipped    to    investigate   the 
■fiths  of  fhe  oraan  and  learn  ilie  character 
of  itrt  iiiliiilHtants. 

THE   SIQSBEE   TRAWXINQ   DEVICE. 

J'y  ilic  use  of  the  Sigsbee  net  (invented 

Charles  D.   Sigsbee,    Captain    United 

States  Navy,  late  of  the  lost  battle- 

iljiine)  it  is  possible  to  gather 
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specimens  at  the  astounding  depth  of  five 
miles,  and  the  construction  of  this  device 
insures  the  capture  of  anything  entering  it, 
as  it  cannot  be  opened  until  drawn  up  to  the 
ship. 

The  value  of  this  vessel's  work  is  in- 
calculable to  ichthyologists  and  navigators, 
teaching  the  former  new  forms  of  sub- 
marine life,  and  giving  the  latter  soundings 
of  dangerous  shoals,  hitherto  uncharted  by 
hydrographers. 


The  Albatross  touched  at  the  Marquesas 
Group,  the  Paumotu  Islands,  the  Society 
Islands,  the  Tonga  Islands  and  many 
others. 


THREE   HTTNDBED  AND  FIPTY  SPECIES 

OF  FISH. 

The  voyage  resulted  in  the  taking  of  350 
species  of  fish,  of  which  70  were  new  to 
science.  K^early  all  were  good  for  food. 
Most  of  the  fish  caught  by  the  natives  of 
the  islands  are  eaten  raw. 


BUYING  HUMAN  HAIR  IN  GERMANY 


Every  autumn  the  hair  buyers  of  Ger- 
many start  out  from  Berlin  to  purchase  the 
luxuriant  tresses  of  women  and  girls  who 
live  in  the  villages  along  the  Spreewald. 
In  this  region  the  inhabitants,  who  are  of 
Slavic  origin,  preserve  the  language  and 
many  of  the  customs  of  the  ancient  vandals. 
The  women  and  girls  wear  their  heavy 
masses  of  silky  hair  rolled  in  great  coiflFures 
on  their  heads,  and  are  not  averse  to  being 
shorn  if  the  buyers  offer  a  figure  high 
enough. 

METHODS   OF   THE  HAIB  BTJYEBS. 

The  women  are  fully  aware  that  human 
hair  is  a  desirable  commoditv,  and  tkev  al- 
ways  set  a  good  price  for  their  locks.  The 
buyers  are  used  to  the  business,  however, 
and  are  good  at  driving  a  bargain,  so  there 
is  a  great  deal  of  haggling  before  the  pur- 
chase is  finally  concluded.  The  buyers, 
when  commencing  operations  in  a  village, 
always  first  endeavor  to  put  the  inhabitants 
in  a  pleasant  humor.  They  invite  the  vil- 
lagers to  come  to  the  inn,  where  the  former 


act  as  Jiosts,  and  treat  everybody  to  wine 
and  schnapps.  After  a  day  or  two  spent 
in  establishing  themselves  as  good  fellows 
in  the  opinions  of  the  townspeople,  they  be- 
gin work.  They  pick  out  the  girls  and 
w^:)mcn  who  have  the  best  heads  of  hair, 
and  offer  tbem  a  low  price  for  their  locks. 
The  women  at  once  name  a  very  exorbitant 
sum  and  then  the  trade  is  fairly  begun. 
The  women  talk  and  argue  until  finally  a 
compromise  is  reached,  the  price  is  agreed 
upon,  and  the  village  barber  trims  off  the 
long,  wavy  locks  and  turns  them  over  to  the 
buvers. 

V' 

PRICE  OF  A  HEAD  OF  HAIB. 

The  price  of  a  head  of  good  hair  depends 
upon  its  quality,  luster  and  color,  and  upon 
the  age  of  the  person  on  whom  it  is  gro^vn. 
The  hair  of  girls  between  the  ages  of  12  and 
17  years  is  deemed  most  valuable.  A  good 
head  of  hair  is  worth  all  the  way  from  $8 
to  $25.  The  hair  thus  obtained  is  exported 
all  over  the  world. 
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MOUNTAIN  CLIMBING  IN  SWITZERLAND 


Perhaps  tlie  most  striking  fact  brought 
out  in  a  recent  report  of  the  Swiss  Alpine 
Club,  dealing  with  accidents  in  the  AIjh 
during  the  ten  years  from  1890  to  1901, 
ia  tiie  relatively  small  number  of  deaths 


MOUNTAIN  EERING  IN  SWITZERLAND. 


caused  from  mountain  climbing.  Certain- 
ly most  will  learn  with  surprise  that  out  of 
a  total  of  100,000  tourists  who  visit  the 
Alps  every  year,  a  large  proportion  of 
whom  climb  the  peaks,  few  lost  their  Uvea. 

RAnONALITT  OV  THOSE  XXLLXD. 

Judged  by  this  test,  it  would  seem 
that,  despite  all  its  perils,  moun- 
taineering is  a  less  dangerous  pas- 
time than  many  others — say,  motor- 
ing, or  cycling,  for  example — which 
are  generally  accounted  much  less 
hazardous.  The  figures  given  as  to 
the  nationality  of  those  killed  dui*- 
ing  a  given  period  are  also  rather 
unexpected.  The  vast  majority,  it 
seems — 190,  to  be  precise — were 
Germans  and  Austrians,  forty-eight 
were  Swiss,  twenty-three  Italians, 
c)<rhtecii  English  or  American  and 
fifteen  French.  Most  of  the  acci- 
dents occurred,  too,  in  the  eastern 
Alps — which  helps,  no  doubt,  to  ex- 
l)lain  the  preponderance  of  the  Ger- 
man-speaking climbers  among  the 
victims. 

It  is  somewhat  surprising,  none 
tlie  leas,  to  find  that  the  latter  oat- 
number  so  largely  the  English  and 
Americans,  and  that  these  together 
in  their  turn  are  hardly  more  nu- 
merous than  the  French.  Doubtless 
there  is  something  in  the  explana- 
tion that  British  climbers,  as  a  class, 
engage  good  guides,  and  in  addition 
do  their  climbing  as  a  rule  at  tiie 
time  of  the  year  most  favorable  £ox 
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mouiitaiDeeriDg;  also,  perhaps,  their  ex- 
ceptional aptitude  for  tlie  sport  may  go  for 
something;  but  still  the  figures  are  sur- 
prising. What  would  be  interesting  to 
leam  would  be  the  proportion  of  lives  lost 
to  the  total  number  of  climbers  in  the  casu 
of  each  nationality.  But  this  information 
is  not  supplied. 

CAT7SES  OF  ACCIDENTS. 

As  to  tlie  causes  of  accidents,  they  are 

catalogued  as  follows :  1,  neglect  to  employ 


good  guides;  2,  foolhardiness ;  3,  vanity 
and  the  spirit  of  emulation ;  4,  carelessness ; 
5,  want  of  experience;  6,  absentminded- 
ness;  7,  false  economy  on  food  or  neces- 
saries; 8,  injudicious  use  of  alcohol;  9, 
climbing  at  tlie  wrong  season — in  the  early 
spring  or  late  autumn  or  winter.  A  suf- 
ficiently comprehensive  list,  it  must  be 
agreed.  Yet  even  so,  it  is  probably  not 
exhaustive.  Who  can  wonder  at  the  peren- 
nial fascination  of  such  sport? 


THE  GOVERNMENT  OF  GREAT  BRITAIN 

The  abuses  to  which  the  thirteen  original  pomp  and  ceremony  of  royalty,  the  govern- 
American  colonies  were  subjected  by  the  ment  of  GreatBritain  is  one  of  the  most  lib- 
British   crown   caused   the   lievolutionary  eral  in  the  world.    It  is  monarchical  almost 


HOUSES  OF  PARLIAMENT  AND  WESTMINSTER   ABBEY. 

War,  and  impressed  a  deep-set  opinion  of  in  name  only,  for  although  the  crown  of 

the  absolutism  of  the  British  government  England  passes  to  the  oldest  member  o£  the 

on  the  minds  of  many  Americans.  reigning  family,  and  with  it  the  sovereignty 

It  is  a  fact,  however,  tiiat  with  all  tho  over  all  the  British  Empire,  yet  its  power  ia 
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limited  so  that  the  monarch  cannot  use  co- 
ercion on  subjects  without  great  risk  of  rev- 
olution and  dethronement. 

FATE   OF   CEBTAIK   EABLY    ICONABCHS. 

Although  the  government  is  a  limited 
monarchy,  it  is  almost  a  democracy,  built 
upon  an  unwritten  constitution  of  customs 
and  on  a  parliament  of  two  houses — the 
lords  and  the  commons.  These  working 
through  a  cabinet  and  influenced  somewhat 
by  the  king,  carry  out  ultimately  the  will 
of  the  people.  The  constitution  is  the  out- 
growth of  centuries  of  struggle  between 
parliament  and  the  monarchs.  In  early 
times,  the  rulers  were  practically  absolute, 
but  when  some  of  the  more  cruel  ones  were 
deposed,  executed  or  judged  insane  and 
regents  were  appointed  in  their  places,  the 
people  gradually  acquired  rights  which 
they  guarded  jealously,  and  never  per- 
mitted to  be  lost  Charles  I.  was  deposed, 
and  for  a  time  Oliver  Cromwell,  as  presi- 
dent of  the  great  Commonwealth,  governed 
in  democratic  form.  Then  came  the  mon- 
archy again,  but  as  soon  as  James  II.  at- 
tempted to  become  an  absolute  monarch,  he 
was  deposed  and  William  and  Mary  suc- 
ceeded. Since  this  time,  the  cabinet  has 
played  an  important  part  in  the  govern- 
ment of  Great  Britain.  At  the  time  that 
George  I.  came  to  the  throne,  from  a  Ger- 
man family,  he  did  not  understand  English, 
and,  naturally,  the  cabinet  was  his  main- 
stay. George  III.  tried  to  do  away  with 
this  institution,  but  the  people's  action 
finally  brought  him  back  to  using  such 
advisers,  and  since  then  the  cabinet  has 
l)ecome  a  permanent  fixture,  though  not 
mentioned  legally  as  such,  being  simply  the 
outgrowth  of  custom. 


THE  CABINET. 

The  cabinet  is  a  body  made  up  of  from 
15  to  20  of  the  chief  ministers  of  the  sev- 
eral portfolios  or  departments  of  the  gov- 
ernment. In  order  that  this  system  of 
cabinet  government  may  work  out  most 
effectually,  two  rival  parties  are  presup- 
posed. Each  party,  criticising  the  acts  of 
the  other  and  striving  for  supremacy,  keeps 
the  other  on  its  metal.  The  ministers  of 
the  cabinet  naturally  belong  to  the  party  in 
power.  Thus  they  control  the  situation 
well  enough  to  pass  any  measures  the  ad- 
ministration may  propose.  When,  through 
waning  popularity,  poor  government,  or  for 
any  similar  reason,  the  cabinet  party  lacks 
sufficient  support  to  pass  its  measures,  it 
resigns  the  cabinet  positions.  There  is  the 
alternative  (rf  appealing  to  the  public  in 
elections.  If  recourse  is  had  to  this  method, 
the  house  of  commons  is  first  dissolved.  If 
the  members  are  returned  bv  vote  of  their 
constituents,  the  administration  is  vindi- 
cated, and  the  bill  in  question  is  passed. 
In  order  to  accomplish  this,  however,  it 
becomes  necessary  sometimes,  though  very 
rarely,  to  coerce  the  house  of  lords.  This 
is  done  by  a  threat  from  the  king  that  he 
will  create  enough  new  peers  to  accomplish 
the  desired  legislation. 

From  the  foregoing  it  may  be  seen  that 
the  house  of  commons  directly  represents 
the  people,  and  that  when  it  comes  to  ap- 
pealing to  the  public  at  large  in  regard  to 
measures  that  receive  universal  support,  it 
surpasses  the  house  of  lords  in  power.  In 
like  manner  it  can  be  understood  that  the 
monarch,  in  order  to  be  in  perfect  accord 
with  his  people,  must  coincide  to  a  great 
degree  with  this  branch  of  parliament 

Aa  before  eaid,  the  cabinet  is  not  recog* 
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nized  by  law,  but  is  the  outgrowth  of  cus- 
tom, its  origin  having  been  a  secret  body  of 
advisers  of  the  crown.  Naturally,  in  the 
beginning,  the  more  powerful  party  in  par- 
liament was  sought  out  by  the  sovereign  to 
aid  him  in  securing  legislation.  The  cab- 
inet of  to-day,  therefore,  resigns  when  it  no 
longer  has  the  support  of  parliament,  and 
thereupon  the  king  calls  to  his  aid  the  lead- 
ers of  the  opposite  party.  These  he  ap- 
points to  the  ministerial  offices  (the  pri\'y 
council)  and  from  them  he  selects  his  cab- 
inet. This  body  has  no  authority  save 
in  that  they  are  members  of  the  privy 
council,  and  the  premier  who,  also,  is  not 
recognized  by  law  as  such,  gains  his 
authority  through  being  a  minister,  gen- 
erally, the  minister  of  foreign  affairs. 

PABUAMENT. 

One  of  the  strong  points  of  the  govern- 
ment is,  that  while  the  monarch  has  no  veto 
power,  yet  so  imbued  are  the  people  with 
the  idea  of  royalty,  and  such  is  their  re- 
spect for  their  sovereign,  that  they  would 
not  return  members  to  parliament  who 
would  knowingly  oppose  his  will.  The 
ruler  gives  his  advice  and  counsel  to  his 
cabinet,  and  receives  their  suggestions  as 
to  his  ideas,  and  as  a  result,  measures  thus 
planned  are  sent  through  the  houses  of  par- 
liaments When  the  houses  are  unanimous, 
legislation  is  unimpeded;  when  disagree- 
ment occurs,  the  methods  before  mentioned 
for  vindicating  the  cabinet  may  be  used,  or 
a  new  ministry  may  be  formed.  This  sys- 
tem presupposes  that  the  king  can  do  no 
wrong,  and  the  ministry  in  power  is  made 
directly  responsible  for  bad  management. 


As  the  constitution  i^  not  a  written  in- 
strument, parliament  is  all-powerfuL  Its 
legislation  is  presumed  to  be  constitu- 
tional, and  courts  do  not  pronounce  upon 
its  acts. 

THE  JTTDICIABY. 

The  judiciary  holds  office  for  life  and 
cannot  be  removed  except  for  cause.  Thus, 
in  the  main,  its  acts  tend  toward  justice. 
It  is  entirely  separated  from  the  legislative 
and  executive  departments  of  the  govern- 
ment, although  to  some  extent  it  is  ap- 
pointed. Should  it  interpret  laws  adverse 
to  the  wishes  of  parliament,  that  body 
would  enact  new  laws  which  would  nullify 
its  decisions.  The  house  of  lords  is  a 
hereditary  body.  It  has  almost  co-ordinate 
power  with  the  house  of  commons,  save  that 
it  cannot  introduce  or  amend  financial 
measures.  The  privy  council  is  the  official 
body  that  confers  with  the  ruler  and  signs 
enactments.  The  king  makes  formal  ap- 
pointments, and  the  cabinet  must  have  the 
support  of  the  majority  of  parliament  to 
hold  office.  Thus  the  commons,  which  is 
the  most  numerous  body,  may  be  said  to 
choose  the  cabinet.  When  a  new  parlia- 
ment is  chosen,  the  public,  practically, 
chooses  the  new  prime  minister,  for  it  has 
the  leaders  of  the  opposing  party  in  mind 
when  casting  votes.  All  acts  must  be  per- 
formed in  the  light  of  publicity,  to  gain 
favor,  because  there  are  two  parties. 

Lastly,  the  English  system  necessitates 
the  development  of  the  individual  leader, 
who  can  dominate  his  party,  and  thus  make 
cabinet  rule  possible  over  sovereign  and 
lords. 
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IN  A  KING'S  KITCHEN  AND  PLATE  ROOMS 


The  Royal  kitchen  of  King  Edward  VII. 
is  a  room  of  considerable  size,  much  larger 
in  fact  than  the  kitchens  of  many  of  the 
leading  London  restaurants,  and  scores  of 
meals  are  prepared  there  every  day. 

ITS  COSTLY  FINISH. 

It  is  fitted  up  throughout  with  black  oak, 
for  which  George  HI.  was  responsible,  he 
having  expended  $50,000  in  this  direction 
alone.  Besides  the  kitchen  proper,  there 
are  the  confectionery  room,  the  pastry  room 
and  the  bakehouse. 

THE  CLEBK  AND  THE  CHEF. 

The  clerk  of  the  kitchen,  who  rejoices  in 
a  salary  of  $3,500  a  year,  is  responsible  for 
the  conduct  of  these  departments,  and  he 
has  to  deal  with  all  the  tradesmen  who  sup- 
ply the  royal  household.  But  the  potentate 
of  the  kitchen  is  the  chef,  who  also  receives 
$3,500  a  year,  and  under  him  are  four 
master  cooks,  each  of  whom  has  control  of 
a  small  army  of  assistants,  while  the  con- 
fectionery department  is  ruled  by  two  yeo- 
men with  salaries  of  $1,500  and  $1,250. 

ECONOMICAL  MANAGEMENT. 

Such  a  thing  as  unpunctuality  is  un- 
known in  the  king's  kitchen.  The  most 
rigid  economy  is  practiced,  and  such  food 
as  remains  unconsumed  is  distributed 
among  the  poor,  who  apply  at  the  castle  gate 
every  day. 

NINE  MILLION  DOLLABS  IN  PLATE. 

The  king's  kitchen  hides  something  like 
$10,000  in  copper  and  iron  utensils  and 
$9,000,000  in  plate.  Among  the  former 
should  be  mentioned  the  enormous  meat 
screen  of  solid  oak  lined  with  metal,  which 
is  nearly  300  years  old,  and  bears  the  im- 


perial badge  of  the  house  of  Tudor — the 
portcullis  and  arms.  Connoisseurs  have 
sighed  in  vain  for  this  meat  screen,  for  its 
worth  is  inestimable. 

FOXJB     THOUSAND     KITCHEN     KNIVES, 

3,000  KITCHEN  FOEKS,  AND  800 

POTS  AND  PANS. 

Then,  there  are  4,000  knives,  3,000  forks 
and  as  many  spoons,  used  for  cooking  and 
kitchen  purposes. 

EIGHT   THOUSAND   FOEXS  AND  SPOONS 
OF  MASSIVE  SILVEB. 

There  are  also  8,000  forks  and  spoons  of 
massive  silver  for  use  at  the  royal  table. 
There  are  800  pots  and  pans,  mostly  of 
copper,  and  five  scourers  are  solely  em- 
ployed to  keep  them  brightly  burnished. 

PLATE  EQUAL  IN  VALUE  TO  18  TONS  OF 

SOVEBEIGNS. 

K'ot  far  away  are  the  plate  rooms,  two  in 
number,  which,  although  they  measure  only 
13  by  10  feet,  hold  treasures  eighteen  tons 
of  sovereigns  would  not  buy. 

SOLID  GOLD  SET  OF  GEOBGE  IV. 

The  most  valuable  item  in  the  storeroom 
is,  of  course,  the  famous  service  consisting 
of  plates,  dishes,  tureens,  epergnes  and 
candelabra,  all  of  solid  gold,  which  were 
made  by  Roundelle  &  Bridge  for  (Jeorge 
IV.  This  service  is  only  used  on  state 
occasions.  Equally  famous  is  the  emperor's 
service  of  silver  gilt,  the  worth  of  which 
may  be  vaguely  gleaned  from  the  fact  that 
each  plate  weighs  a  stone,  ami  the  epergnes 
two  hundredweight  apiece. 

GOLD  DISH  OF  ALEXANDEB  THE  GBSAT. 

There  is  one  gold  dish  of  surpassing  love- 
liness which  is  supposed  to  have  been  used 
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by  Alexander  the  Great  before  the  battle 
of  IIy(iaapc3,  and  for  upward  of  six  een- 
turice  it  has  reiwsed  at  Windsor.  Another 
much-valued  piece  of  plate  is  the  silver 
gilt  flagon  three  feet  in  height,  which  was 


recovered  from  an  Armada  wreck  three  cen- 
turies ago,  while  there  is  a  table  of  solid 
silver,  the  surface  of  which  measures  nine 
feet  square  and  is  engraved  with  the  fom 
emblems  of  Great  Britain. 


A  FAMOUS  ENGLISH   LOCOMOTIVE 


The  railways  of  Great  Britain  are  widely 
reputed  for  substantial  construction  and 
skillful  operation.  So  slight  are  tho 
gradients  and  curves  and  so  perfect  is  the 
mechanism  of  their  equip- 
ment as  ti-)  insure  a  com- 
bination of  maximum 
speed  and  long  endurance 
of  engines.  An  illustra- 
tion of  this  is  found  in 
the  record  of  "the  Charles 
Dickens,"  which  is  in 
many  respects  a  notable 
locomotive.  It  is  the  rec- 
ord engine  of  England, 
and,  incidentally,  an  example  of  what  Brit- 
ish locomotives  can  do. 

TWO  MILLION  UILES  BJTS. 
This   machine   has  just    completed     its 
second  1,000,000  miles.     The  ordinary  lot 
of  a  railway  engine  is  to  run  about  20,000 
miles  a  year,  so  the  record  in  this  instance 
is  practically  equal  to  100  years'  service. 
TWENTT-ONB  TEABS  ON  THE  BOAD. 
But    the    "Charles    Dickens"    is    only 
twenty-one  years  of  age,  having  been  turned 
out  at  Crewe  in  February,  1882.    Its  work 
has  been  to  take  an  early  train,  starting  at 
8:30  in  the  morning,  from  Manchester  to 
London,  a  distance  of  about  200  miles,  re- 
turning from  London   the  same  day  at  4 
in  the  afternoon. 


BOTraro  TBIfS  NUMBEK  5,312. 
It  recently  completed  its  five  thousand 
three  hundred  and  twelfth  ro 
adilition  to  nearly  200  otii 


id  trip  in 
that  it  has 


A  FAMOUS  LOOOMOTIVE,  THE  "CHARLES  DICKBNS." 


made,  and  it  is  significant  that  during  the 
whole  of  its  long  journeyings,  not  a  single 
passenger  on  tho  trains  which  it  has  hauled 
has  suffered  injury. 

SPEED  50^  HILES  AN  HOITB. 
In  the  twenty-one  years  of  its  service  the 
speed  has  gradually  risen  from  forty-two  to 
fifty  and  one-half  miles  an  hour,  and  this 
in  spite  of  the  fact  that  the  weight  of  the 
trains  has  been  increased  hy  an  addition 
of  heavy  dining  and  corridor  cars,  and 
other  weight-involving  luxuries  of  modem 
travel. 

CONSIJHPTION    OP    COAL,  27,406    TONS— 
OF  WATEB,  204,771  TONS. 

During  its  twenty-one  years  of  service  the 
engine  has  burned  27,486  tons  of  coal  and 
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has  evaporated  204,771  tons  of  water,  the 
consumption  of  coal  averaging  thirty-two 
pounds  to  the  mile — a  remarkably  econom- 
ical performance.     The  engine  has  been 


laid  up  for  repairs  during  this  period  only 
12  per  cent  of  the  time,  and  the  cost  of  its 
maintenance  has  been  a  fraction  over  1 
penny  per  mile. 


\\HAT  FOGS  COST  LONDON 


The  words  "Thicker  than  a  London 
fog"  have  become  proverbial,  and  were 
frequently  used  by  persons  who  wish  to 
describe  a  dark,  gloomy  and,  perhaps, 
rainy  (as  well  as  foggy)  day  in  tlie 
United  States.  In  this  line,  it  would  be  in- 
teresting to  learn  what  the  fogs  cost  Lon- 
don. 

TEN  TONS  OF  SMOKE  DAILY. 

Every  winter  day  each  house  in  London 
throws  into  the  atmosphere  an  average  of 
ten  tons  of  smoke-laden  air,  a  total  quan- 
tity of  5,000,000  tons  of  smoke-laden  air 
for  the  inhabited  houses  of  London  per 
day,  or,  possibly,  7,000,000  tons  per  day, 
if  we  include  factories. 

London  loses  one-sixth  of  its  sunshine 
and  daylight  on  account  of  this  smoke.    In 


winter  the  loss  amounts  to  one-half.  The 
cost  of  clearing  the  air  of  London,  either 
by  electrically  d^-iven  fans  or  other  scientific 
methods,  would  probably  be  $30,000  a  day, 
equivalent  to  a  rate  of  lOd  in  the  pound. 
The  cost  of  caring  for  London's  sewerage 
is  about  £600  per  day. 

POOS  COST  £3,000,000  A  YEAR. 

On  the  other  hand,  a  bad  fog  in  London 
costs  £5,000  a  day,  for  additional  gas  alone. 
The  yearly  fogs  cost,  therefore,  £3,000,000 
to  £5,000,000.  A  ten-penny  rate  would 
therefore  be  a  very  cheap  and  agreeable 
substitute  for  the  smoke  of  London.  The 
science  of  the  twentieth  century  will  give 
as  satisfactory  a  solution  to  the  question  of 
smokes  as  that  of  the  nineteenth  century 
in  the  matter  of  sewage. 


MATRIMONY  IN   ENGLAND 


In  England,  a  man's  wife  is  in  reality  his 
partner,  and  whether  or  not  the  two  are  in 
harmony  with  each  other  in  affection,  they 
recognize  in  all  material  things  that  their 
fortunes  are  irrevocably  boimd  together; 
that  the  interests  of  both  are  quite  identical, 
and  that  each  has  just  as  strong  a  motive 
for  making  things  go  well  as  has  the  other, 
since  they  share  equally  the  labor  and  the 
reward  of  labor. 


WHAT  THE  WIPE  KNOWS  AND  DOES. 

They  may  have  their  private  disagree- 
ments, but  they  confront  the  world  together. 
The  wife  takes  the  keenest  interest  in  the 
most  minute  details  of  everything  that  af- 
fects her  husband's  welfare.  She  knows 
his  income  to  a  penny.  She  manages  her 
household  as  a  chancellor  of  the  exchequer 
manages  the  nation's  outlay,  so  that  the  an- 
nual budget  shall  not  only  avoid  a  defieit| 
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and  shall  accurately  balance,  but  shall  show 
a  surplus.  She  will  practice  rigid  economy, 
if  necessary,  and  in  doing  so,  she  will  feel 
that  she  is  merely  carrying  out  her  share 
of  the  marriage  contract 

ETJSBAND  AKD  WIFE  WOBX  TOGETHEB. 

It  is  the  man's  part  to  make  money;  it 
is  her  part  to  help  him  save  it.  She  plans 
nothing  for  herself  apart  from  him;  she 
cannot  think  of  him  as  anything  apart  from 
her.  If  he  is  in  political  life,  she  enters 
into  his  ambitions  with  intelligence  and 
zeal.  Slie  will  write  his  letters  for  him 
and  entertain    his    constituents;    she  will 


study  the  blue  books  and  teach  herself  to 
understand  the  public  questions  with  which 
he  has  to  deal,  so  that  she  may  discuss  them 
with  him  and  follow  his  career  intelligently. 
A  BOED  07  COlDCaN  INTEBEST. 

She  belongs  to  him,  in  fact,  as  he  belongs 
to  her.  There  is  not  much  display  of  senti- 
ment in  an  English  household  after  the  first 
year  of  married  life  has  ended ;  but  there 
is  the  bond  of  a  common  interest,  which 
grows  stronger  every  day  and  every  year, 
and  which  gives  to  man  and  wife  a  unity 
of  purpose  and  of  feeling  that  will,  beyond 
comparison,  outlast  the  ties  of  mere  emo- 
tionalism. 


SCOTLAND'S  MODEL  TOWN 


On  the  banks  of  the  winding  Forth,  a 
few  miles  from  Falkirk,  may  be  seen  what 
is  kno^vn  as  "The  Model  Village  of  Scot- 
land." The  name  of  this  interesting  little 
place  is  Dunmore.  It  was  built  long  ago 
by  the  Earl  of  Dunmore  for  estate  workers. 
It  is  now  inhabited  not  only  b}'  this  class, 
but  also  l)v  salmon  fishers  and  others,  about 
fifty  families,  in  all,  ^oing  to  make  up  the 
population.  It  has  a  village  school,  **a 
Smiddy"  and  a  grocery  shop. 

In  the  center  of  the  village  is  a  lovely 
open  space  in  w-hieh  is  the  proverbial  vil- 
lage punij>.  The  houses  arc  built  after  old 
architectural  designs,  and  are  comprised  of 
rooms  and  kitchens.  At  one  end  of  the  vil- 
lage is  the  open  ecamtry,  while  at  the  other 
are  seen  the  waters  of  the  Firth  of  Forth. 
It  is  built  oflF  the  main  road,  and  is  ap- 
proached by  a  Ix^autifully  kept  carriage- 
way, constructed  in  a  semicircular  fashion. 


thus  enabling  visitors  to  drive  around  the 
village.  Dunmore  is  in  the  unique  posi- 
tion of  having  no  public  house.  . 

HISTORICAL  FACTS. 

In  the  lK)g  of  J^lair  Drummond,  near  the 
Firth  of  Forth,  a  whale  was  unearthed  in 
early  tiniet^,  which  had  Ixum  harpooned  l)y 
means  of  an  instrument  made  of  the  antlers 
of  a  stag.  Tn  the  neighborhood  of  Falkirk, 
near  the  western  extreniitv  of  the  Firth  of 
Forth,  the  sea  formerly  extended  up  the 
river  (Barron,  far  lK\vond  the  present  head 
of  the  ti<le.  The  great  It«»nian  wall,  named 
after  Antonius,  though  l)ogiin  hv  Agricola, 
extended  from  sea  to  sea,  and  the  remains 
of  it  may  still  l)e  seen  near  Dunglass,  ris- 
ing 25  feet  above  the  present  level  of  the 
sea.  In  the  east  it  tenninates  on  the  top 
of  a  cliff  at  Carriden,  near  Falkirk. 
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CANADA  AND  ITS  GOVERNMENT 


The  territory  comprising  Canada  was 
originally  discovered  by  Sebastian  Cabct  in 
1497,  but  its  history  dates  only  from  1534, 
when  the  French  took  possession. 

THE  DOMINION  OF  CANADA. 

The  Dominion  of  Canada  includes  the 
various  provinces  of  North  America  for- 
merly known  as  Upper  and  Lower  Canada 
(now  Ontario  and  Quebec' respectively), 
New  Brunswick,  Nova  Scotia,  Prince  Ed- 
ward Island,  British  Columbia,  and  tlie 
extensive  regions  long  under  the  quasi- 
governmcnt  of  the  Hudson  Bay  Company, 
now  styled  Manitoba,  the  Northwest  Ter- 
ritories, the  Yukon  Territories,  and  Un- 
gava  (a  strip  of  coast  from  Ungava  Bay 
to  the  Straits  of  Bell  Isle)  ;  in  fact,  the 
whole  of  British  North  America  except 
Newfoundland  and  Labrador. 

ITS  EXTENT  AND  FOFXTLATION. 

This  territory,  nearly  as  large  as  Eu- 
roi)e,  stretches  from  the  Atlantic  to  the 
Pacific  Ocean,  and  is  estimated  to  contain 
a  total  area  of  3,053,940  square  miles,  and 
a  population  of  5,371,315  souls,  which,  not- 
withstanding its  diversity  of  origin,  is  fast 
bluing  welded  into  one  harmonious  and 
homogeneous  whole. 

The  first  settlement,  Quebec,  was 
founded  by  the  French  in  1608.  In  1759, 
Quebec  succumbed  to  the  British  forces 
under  General  Wolfe,  and  in  1763,  the 
whole  territoiy  of  Canada  became  a  pos- 
session of  Great  Britain  by  the  treaty  of 
Paris,  of  that  vear. 

Nova  Scotia  was  ceded  in  1713,  by  the 
treaty  of  Utrecht,  the  provinces  of  New 
Brunswick  and  Prince  Edward  Island  be- 


ing subsequently  formed  out  of  it.  British 
Columbia,  previously  a  part  of  the  Hudbon 
Bay  Territory,  was  formed  into  a  Crown 
colony  in  1858,  and  was  united  to  Van- 
couver Island  in  1866. 

The  Dominion  of  Canada  was  created 
in  1867,  by  the  British  North  America 
Act,  which  provided  for  tlie  admission  at 
any  subsequent  period,  of  the  otlier  prov- 
inces and  territories  of  British  North 
America. 

MANITOBA. 

In  1870,  the  Province  of  Manitoba  was 
formed,  and  with  tlie  remainder  of  the 
Hudson  Bay  Territory,  now  called  the 
Northwest  Territories,  was  admitted  into 
the  Dominion.  British  Columbia  followed 
in  1871j  and  Prince  Edward  Island  in 
1873,  Newfoimdland  alone  remaining  a 
separate  colony. 

The  descendants  of  the  French  colonists 
reside  chiefly  in  the  Province  of  Quebec, 
and  the  majority  of  them  still  very  gener- 
ally use  the  French  language. 

RELIGIOUS  CREEDS. 

A  religious  census  of  Canada  was  t^ken 
in  1901,  showing  the  number  of  Roman 
Catholics  to  be  2,229,600;  Methodists, 
91G,88G;  Church  of  England,  080,620; 
Baptists,  316,477;  Congregationalista,  28,- 
293 ;  Presbyterians,  842,442 ;  and  Luther- 
ans, 92,524. 

THE  CANADIAN  GOVEBNMENT. 

The  executive  government  and  authority 
are  invested  in  the  King,  and  exercised  in 
his  name  by  the  Governor  General,  aided 
by  a  Privy  Council.  The  legislative  power 
is  a  Parliament,  consisting  of  an  Upper 
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House^  styled  the  Senate^  and  a  House  of 
Commons. 

THE  SENATE. 

The  Senate  consists  at  present  of  81 
members,  distributed  between  the  various 
provinces,  thus:  for  Ontario,  24;  for  Que- 
bec, 10;  for  Nova  Scotia,  10;  for  New 
Brunswick,  4;  for  Prince  Edward  Island, 
3 ;  for  British  Columbia,  4 ;  for  Manitoba, 
4 ;  and  for  the  Northwest  Territories,  2. 

The  members  of  the  Senate  are  ap- 
pointed for  life  by  the  Crown,  on  the  nom- 
ination of  the  ministry  for  the  time  being. 
Each  nominee  must  be  30  years  old,  a  resi- 
dent  in  the  province  for  which  he  is  ap- 
pointed, a  natural-bom  or  naturalized  sub- 
ject of  the  King,  and  the  owner  of  prop- 
erty amounting  to  $4,000. 

THE  HGXrSE  OF  COMMONS. 

'  This  body  is  also  composed  of  natural- 
bom  or  naturalized  subjects  of  the  King. 
No  property  qualification  is  required,  and 
its  meml)ers  are  elected  upon  a  very  wide 
suffrage.  For  electoral  purposes,  each 
province  is  divided  into  districts,  each  of 
which  returns  a  meml)er  on  a  vote  taken 
by  ballot.  The  members  of  the  House  elect 
their  Speaker,  and  twenty,  including  the 
Speaker,  form  a  quorum. 

FBOVINCIAL  GOVERNMENTS. 

Each  province  has  also  a  separate  legis- 
lature and  administration,  with  a  Lieuten- 


ant (Jovemor^  appointed  by  the  Governor 
General. 

THE  JXTDICIABY. 

Justice  in  Canada  is  administered,  as  in 
England,  by  judges,  police  magistrates  and 
justices  of  the  peace,  of  whom  the  first 
named  are  appointed  for  life  by  the  Gov- 
ernor General,  from  among  the  foremost 
men  at  the  bar  of  the  several  provinces. 

THE  SXTPBEME   AND  EXCHEQXTEB 

COXTBTS. 

The  Supreme  Court  of  Canada  is  com- 
posed of  a  chief  justice  and  five  puisne 
judges,  and  holds  three  sessions  in  the  year, 
at  Ottawa.  The  onlv  other  Dominion 
Court,  namely — the  Exchequer  Court  of 
Canada — is  presided  over  by  a  separate 
judge,  and  its  sittings  may  be  held  any- 
where in  Canada. 

THE  FBOVINCIAL  COXTBTS. 

The  provincial  courts  include  the  Court 
of  Chancery,  Court  of  King's  Bench,  Court 
of  Error  and  Appeals,  Superior  Courts, 
County  Courts,  General  Sessions  and  Divi- 
sion Courts. 

The  present  Governor  General  of  Can- 
ada is  the  Kight  Honorable,  the  Earl  of 
Minto,  appointed  in  1898,  for  five  years, 
at  a  salary  of  £10,000  per  year. 

Other  interesting  matter  pertaining  to 
Canada  may  be  found  under  specific  head- 
ings in  this  volume. 
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CANADA'S  LONG  BRIDGE  SPAN 


Tlio  bridge  recently  coiupleted  across  the 

St,  Lawrence  river,  six  and  a  half  miles 
south  of  Quebec,  has  the  longest  span  in  the 
world. 

THE  GBEAT  ST.  ULWBENCB. 

The  great  St.  Lawrence  flows  between 
high,  rocky  cliffs  at  that  point,  and  varies 
according  to  the  tide.  The  water  is  about 
180  foet  deep  in  the  channel,  and  flows  by 
at  a  swift  rate.  The  channel  is  crossed 
with  a  anapended  span  and  two  cantilever 
anus,  making  the  unsupported  structure 
1,800  feet  long,  which  by  far  is  the 
span  in  the  world.  It 
is  200  feet  longer  than 
the  span  of  the  new 
Kast  iliver  bridge,  New 
York,  The  length  of 
anchor  arms  on  each 
side  of  the  main  spans 
iM  500  feet,  with  one 
approach  span  of  220 
feet  at  each  end,  be- 
tween anchor  piers  and 
torininal  abutments. 

The  length  of  the 
structure, including  abutments,  is 3,300  feet. 
The  substructure  consists  of  two  main  piers, 
two  anchor  piers  and  two  abutments.  One 
of  these  anchor  piers  is  founded  on  solid 
rock,  and  the  other  on  hard  blue  clay.  The 
sinking  of  the  main  caisson  was  a  great 
engineering  feat.  At  low  tide  the  water 
is  only  ten  feet  deep  around  the  two  main 
piers. 


SUnONG  OV  THX  CAISSON. 

The  caisson  was  sunk  through  a  compact 
mass  of  granite  bowlders,  bound  together 
witli  cobble  stone  and  fine  gravel.  The 
penetration  of  the  caisson  was  so  slow  that 
on  some  days  the  distance  could  not  be  re- 
corded ;  on  other  days  it  was  scarcely  more 
than  four  inclies,  although  it  bore  a  load 
on  its  roof  of  more  than  20,000  tons. 

Owing  to  the  immensity  of  this  load, 
and  its  attendant  danger,  this  method  was 
finally  abandoned,  and  concreting  in  the 
working  chamber  was  begun.  Progress  by 
this  method  was  rapid,  and  in  17  days  the 


SMOOTINQ   LACIIINE  RAPIDS,    ST.    LAWHENXE    RIVER. 


pier  was  built,  Tlie  caissons  for  the  two 
main  piers  are  each  150  feet  long,  49  foet 
wide  and  25  feet  high.  They  are  of  south- 
ern pine.  The  caisson  for  the  north  pier 
was  built  on  the  north  shore,  about  4,000 
feet  east  of  the  pier  site;  it  was  success- 
fully launched,  towed  into  position,  and 
made  fast  in  a  berth  previously  prepared, 
in  the  short  space  of  70  minutes. 
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THE  GOVERNMENT  OF  FRANCE 


France,  in  its  government,  has  been  a 
mass  of  anouialiea.  Trom  the  extreme  of 
niouarchy  to  the  extreme  of  theoretical  re- 
piihlicaiiisiii,  this  country  has  swung  back 
and  ftjrtli  rei>cate<lly.  Xaturall^  there- 
fore, tlie  results  of  these  mutations  are  to 
be  fiiiiii<l  ill  it«  present  government.  When 
tlie  aristoL-raey  of  France  was  put  under  tlio 
guillotine  )iii(l  the  monarchy 
was  snuiT<Hl  out  with  Louis 
XVI.,  tlio  luiidwes,  afraid  to 
trust  single  jwraons,  caused 
boar<ls  of  niniiagcment  to  be  ap- 
pointeil.  When  Xaiwloon  came 
upon  the  Koeric,  he  dominated 
through  ni!itil)erH  of  trusty 
tools.  Then  oame  changes  to 
repuhliii  and  cnipire,  with  tlio 
constjint  and  considerable  pow- 
er of  a  great  army  always  a  fac- 
tor in  eillier  kind  of  govern- 
ment. No  study  iif  the  govern- 
ment of  FraiiL'e  is  conijjlctc  that 
does  not  take  iiifi)  considera- 
tion tlie^iival  coiitidence  placed 
in  the  aniiy  and  the  enormous 
power  wielili'd  hy  it.  To-day, 
under  the  third  re|itil>lic,  there 
is  a  eonsliiiit  struggle  for  au- 
in-ciiiacy  Ix'Iwclmi  the  nioiiarohi- 
cal  aud  the  rcpid>licau  idea  of 
govcnimeut.  While  France 
may  Im-  coiisidcri'd  most  ad- 
vain-i:d  in  tlicoivtical  n'liubli- 
ninifiu],  yet  the  long  sway  of 
aristoi'i'iii  ic  Idens  in  i  1  i  ta  tes 
against  jdaeid  democracy.  n™ni™oratini 

THE  NATIONAX.  ASSEMBLY. . 

The  immciliattr  forerunner  of  the  present 


form  of  government  was  a  national  as- 
sembly, elected  to  treat  with  Germany  in 
1871,  after  France  had  been  humiliated  in 
the  Franco-Prussian  War.  This  assembly 
found  itself  in  control  of  the  situation,  aud, 
while  its  members  were  largely  monarchical 
in  their  views,  seeing  the  tondcncy  of  the 
people  towaril  Tepublicanisni,  tliey  framed 


a  meager  constitution  and  put  it  into  effect 
ivitbrtat  reference  to  the  people. 
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METHODS  OF  ELECTIOK. 

France  has  three  branches  of  government 
— legishitive,  executive  and  judicial — ^yet 
they  are  so  strongly  centralized  that  they 
may  not  be  compared  with  similar  branches 
in  other  republican  forms  of  government. 
For  elective  and  administrative  purposes, 
France  is  divided  into  86  departments 
which  are  divided  into  362  smaller  dis- 
tricts, which  are,  in  turn,  divided  into 
2,899  cantons,  and  these  are  subdivided 
into  still  smaller  divisions  called  communes, 
of  which  there  arc  36,170. 

A  chamber  of  dei>uties,  made  xip  of  584 
meml)er3  elected  for  four  years,  and  a 
senate  whose  members  are  elected  for  nine 
years,  one-third  retiring  every  three  years, 
make  up  the  legislative  department. 

EUGIBIUTY  TO  OFEICK 

Every  male  citizen  21  years  old,  who  is 
not  disqualified  and  who  has  lived  six 
months  in  a  commune,  may  vote.  Depu- 
ties must  be  25  years  oldj  they  receive 
$1,800  a  year  and  have  free  transportation 
on  all  railroads.  These  men,  generally, 
are  retired  merchants,  doctors  or  fanners, 
and  are  of  only  ordinary  attainments. 
Senators,  to  be  eligible  for  that  office,  must 
bo  43  years  old ;  they  receive  the  same  sal- 
ary as  the  deputies.  Ordinarily,  their  age 
is  over  60  years.  Deputies  are  elected 
directly  from  their  districts,  though  some 
of  these  districts  are  large  enough  to  elect 
two  or  more.  The  elections  are  held  on 
Sunday.  In  case  no  candidate  has  a  ma- 
jority of  votes  in  an  election,  nor  receives 
one-fourth  the  number  of  registered  votes 
in  his  constituency,  another  election  is 
"called  for  two  weeks  later.  Then  a  plu- 
rality elects,  and  in  case  of  a  tie,  the  oldest 
of  the  candidates  is  chosen.     Senators  are 


chosen  by  electoral  colleges  and  come  from 
tlie  departments.  These  colleges  are  com- 
posed of  members  of  the  council  general  of 
the  department  and  of  the  different  councils 
of  the  districts  of  the  department,  senators 
and  deputies  of  the  department,  and  electors 
chosen  from  the  municipal  council^  of  the 
numerous  communes  of  the  department; 
retired  professional  men  of  the  country 
to\vns  are  generally  elected.  The  duties  of 
the  senate  extend  principally  to  advising 
with  the  President  as  to  when  the  chamber 
of  dei)uties  shall  be  dissolved,  and  in  sit- 
ting in  his  high  court  in  case  of  imi)each- 
ment  for  grave  offenses  against  the  state. 
In  most  instances,  the  senate  is  the  inferior 
body  of  the  legislature. 

THE  PRESIDENT  AND  HIS  CABINET. 

The  executive  department  is  headed  by 
the  President  who  may  never  be  a  member 
of  the  royal  family,  and  who  is  elected  by 
the  chamber  and  senate  sitting  in  joint  ses- 
sion. Ilis  salary  is  $125,000  a  year;  he 
has  a  great  retinue  of  servants,  and  has 
free  use  of  the  great  "palais  d'elysees"  of 
Paris.  lie  does  not  have  the  veto  power 
on  legislation,  yet  he  may  return  bills  for 
a  second  vote.  lie  may  adjourn  the  houses 
for  one  month,  may  close  a  session  that  has 
lasted  over  five  months,  and  by  the  consent 
of  the  senate  may  dissolve  the  chamber  of 
deputies.  The  cabinet  of  the  President  is 
made  up  of  the  heads  of  11  departments, 
such  as  war,  finance,  marine,  etc.,  who  re- 
ceive a  salary  of  $12,000  a  year.  These 
advisers  of  the  President  are  chosen  gen- 
erally upon  the  reconmiendation  of  the 
presidents  of  the  two  houses.  They  are 
members  of  the  two  houses  and  wield  con- 
siderable influence.  The  memlx>rs  of  the 
cabinet  frame  legislation,  sanction  the  acts 
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of  die  President,  in  order  to  make  them 
valid,  and  speak  in  both  houses,  whether 
they  are  members  of  both  or  not.  When 
they  cannot  control  legislation,  Aey  resign 
and  a  new  cabinet  is  chosen.  Although  the 
President  is  elected  for  seven  years,  and  the 
life  of  the  average  cabinet  is  less  than  a 
year,  yet  the  government  is  rather  by  the 
cabinet  than  by  the  President,  who  has  lit- 
tle real  power  and  is  largely  a  luxurious 
figurehead. 

THE  SENATE  AND  CHAMBEB  OF  DEPU- 
TIES.    MODE  OF  LEGISLATION. 

When  each  annual  session  is  begun  in  the 
chamber  of  deputies  legislation  is  started 
by  the  choice,  by  lot,  of  eleven  bureaus, 
while  the  senate  selects  nine  in  the  same 
manner.  A  committee  for  parliamentary 
initiative  is  chosen  from  these  bureaus  to 
serve  one  month,  to  which  are  referred  all 
measures  when  presented.  This  committee 
decides  whetlier  they  are  worthy  of  con- 
sideration. It  considers  a  bill,  has  it 
printed  and  presents  it  to  a  subcommittee 
of  the  respective  bureaus  for  further  con- 
sideration along  party  lines.  When  the  bill 
has  been  thrashed  out  to  suit  the  views  of 
the  committee,  it  is  presented  before  tlie 
house  by  a  commissioner  who  reads  it  from 
a  little  gallery  called  a  tribune,  which  is 
located  just  above  and  behind  the  desk  of 
the  president  of  the  house.  The  speaker  of 
the  house,  imlike  the  corresponding  officer 
in  the  United  States  house  of  representa- 
tives, has  little  power.  Parliamentary 
usages  in  France  are  very  crude  and  mem- 
bers and  even  the  president  of  a  house  will 
resort  to  trivialities,  epithets  and  even  vio- 
lence in  open  session. 

THE  COUNCIL  OF  STATE. 

The  council  of  state,  a  relic  of  the  days 
of  Napoleon,  is  another  body.    It  is  made 


up  of  professional  men  who  simply  give 
their  opinions  on  profound  subjects  for 
l^islation,  but  it  is  rarely  followed. 

FAVOBITISK  AND  SXTBSIDY. 

Favoritism  and  subsidy  go  hand  in  hand 
in  the  administration  of  affairs.  Power  in 
France  is  the  main  thing  sought  after  by 
members  of  the  government.  The  cabinet, 
in  order  to  retain  the  good  will  of  the  cham- 
ber of  deputies,  upon  whose  whim  it  must 
stand  or  fall,  deals  out  many  favors  in  the 
way  of  offices,  etc.,  to  the  minor  members. 
The  good  will  of  the  public  also  must  be 
maintained  in  order  to  hold  seats  in  the 
houses,  and  great  sums  of  money,  placed  in 
the  hands  of  the  government  for  secret-serv- 
ice work,  are  frequently  spent  in  bribing 
influential  newspapers  to  support  the 
officials  of  the  administration. 

THE  JUDICIARY. 

The  judiciary  of  France  differs  widely 
from  that  of  other  countries.  In  her  courts 
a  man  often  is  considered  guilty  until 
proved  innocent.  There  is  no  grand  jury, 
one  judge  sitting  in  private  and  deciding 
whether  cases  shall  or  shall  not  be  brought 
to  trial.  The  system  of  courts  starts  \\ath 
the  usual  local  justices  of  the  peace,  and 
ascends  through  courts  of  appeals  to  tlie 
final  supreme  court.  The  President,  with 
the  aid  of  the  minister  of  justice,  appoints 
the  judges  who,  except  the  local  justices, 
hold  office  during  life.  There  is  a  special 
court  made  up  of  men  of  expert  training 
to  decide  disputes  within  the  administra- 
tion, or  between  citizens  and  officers.  Many 
courts,  whose  jurisdiction  covers  cases 
where  sentences  of  but  three  or  four  years 
imprisonment  may  be  imposed,  are  made 
up  of  three  judges,  who  sit  without  juries. 
Higher  courts  have  the  adjunct  of  twelve 
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jurors,  who  decide  cases  by  a  majority  vote. 
Commercial  cases  are  tried  before  special 
courts,  made  up  of  experts. 

CENTaAI.IZATION  OF  FOWXB. 

To  sbow  how  centralized  the  whole  gov- 
emnicnt  of  France  is,  it  may  be  stated  that 
even  in  local  government  the  prefect  or 
governor  of  each  department  is  appointed 
by  the  President  and  is  answerable  to  the 
cabinet.  This  officer  ia  assisted  by  a  gen- 
eral council  elected  for  six  years,  and  con- 
sists of  one  representative  from  each  Can- 
ton, These  govern  schools,  railroads,  local 
courts  and  asylums.  In  like  manner,  the 
District  or  arrondlsscment,  the  next  smaller 
division,  has  a  subprefect  appointed  by  the 
prefect  of  the  Department,  responsible  to 
him,  and  really  acting  as  his  agent.  The 
work  of  dividing  tlie  taxes  among  the  Com- 
munes is  done  by  a  council,  which  is  made 
np  of  a  member  elected  from  each  of  the 
Cautona. 


THE  CAITION  AlTD  THE  COKJnnn!. 

The  Canton  is  simply  a  small  division 
for  election  and  judicial  purposes,  and  is  a 
muster  center  of  tho  army.  The  smallest 
division  of  the  governmental  system,  the 
Commune,  is  really  the  imit  of  French  gov- 
ernment, as  it  is  the  most  democratic  of  all. 
It  elects  its  municipal  council  according  to 
its  [wpulation,  and  this  council  elects  its 
mayor.  But  after  the  mayor  is  once  elected, 
he  immediately  becomes  the  agent  of  the 
central  government  at  Paris,  and  can  be 
removed  at  will.  Thus  we  see  the  possi- 
bility of  the  great  central  power  exercising 
dc.spotic  will  for  a  considerable  period. 
Finally,  however,  elections  occur,  and  other 
ofiiciaU  are  put  in  who  may  reverse  for  a 
time  the  ti-cnd  of  affairs.  While  there  is 
much  kniivery  in  French  politics,  the  cen- 
tral government  shows  great  enterprise  id 
the  matter  of  magniiiccnt  roads,  bridges, 
public  builclinps,  cxiMjsitions  and  educa- 
tional institutions. 


Prom  the  Amerietn  Rrricw  of  RcriewK 
A  SCENE  AT  A  STATION  OP  THE  PARIS  UNOEROROUND  RAILWAT. 
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THE  GOVERNMENT  OF  RUSSIA 


Extremes  meet  in  Russia.  In  this  gov- 
eriimciit  wc  find  absolutism  or  autocracy — 
government  forced  upon  a  ixsoplc  rather 
thfl-n  made  hy  tlicin,  and  yet,  in  tlie  sim- 
ple home  life  of    the   Russian  peasant  is 


HICU01.AB     It..   CZAR  or  KU8SU. 


democracy  of  the  purest  and  most  tana- 
cious  type.  Tlie  government  of  the  (.'zar 
is  imi>osed  upon  over  130,000,000  [(co- 
ple,  in  a  land  that  oceiipios  one-seventh 
of  the  area  of  the  glol«^  and  included 
the  eold .  of  two  continents 
— Eurojxj  and  Asia, 


'J'lio  "ilir"  is  the  fimda- 
iiicnttil,  or  basic,  princ-i]>le 
of  Russian  life.  Tliis  vil- 
lage life  allows  houio  fi-ee- 
doni  in  iJio  ownership  ot 
land.  The  ffi-caler  ]Hirtion 
of  the  people  of  lliis  gn^at 
eountiy,  wliich  probsibly 
will  one  day  doniinat*;  civ- 
ilization, is  of  Slav  origin. 
This  raw,  in  times  when 
Europe  was  barb  a  r  i  c, 
threatened  all  tlie  southern 
enil  of  it  with  their  savago 
hordes.  In  later  years, 
when  roblxjr  chiefs  arose  to 
impress  the  Slavs  in  Iwnd- 
age,  they  moi-ed  away,  or 
when  enslaved,  insisted  still 
U]Mjn  tlieir"niir"  life. 

SESTDOU. 

At  the  tiino  when  most 
of  Europe  Miis  emerging 
from  the  scourge  of  the 
feudal  system,  Russian 
nobles  were  only  begin- 
ning to  see  the  richness 
of   the   prize   lying  before 
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them,  of  unpaid  labor  by  the  peasantry  of 
their  country.  They  at  once  seized  upon  it> 
and  in  the  serfdom  that  followed,  the  sys- 
tem of  autocracy  was  developed  which  im- 
posed commands  and  edicts  upon  a  simple 
race,  which  never  knew  self-made  laws. 

FETEB  THE  GBEAT. 

Order  was  brought  out  of  chaos  by  Peter 
the  Great,  who  died  in  1725,  and  the  abso- 
lute monarchy  which  he  established  has  re- 
mained, in  its  principal  forms,  up  to  tlie 
present  day.  Much  of  his  work  was  ef- 
fectctl  through  tlie  power  oi  the  Greek 
orthodox  chnrch,  which  had  been  the  estab- 
lished church  of  Russia  for  many  years. 
Peter  deposed  the  patriarch  who  ruled  the 
cluii?cli,  and  appointed  a  holy  synod  to  do 
his  bidding  in  church  matters.  lie  also 
confiscated  the  lands  which  the  church  had 
h(*M.  Through  the  church,  the  Czar  thus 
wields  an  enormous  power  over  the  minds 
and  souls  of  the  peojde.  It  may  readily 
seem  that  with  the  C-zar  dominating  the 
synod,  l)eliefs  not  in  accord  with  his  own 
would  not  be  taught.  A  vast  amount  of 
ceremonial  marks  the  church  ritual,  and 
through  persecution,  the  common  people  are 
kept  in  spiritual  subjection. 

A  ONE-MAN  FOWEB. 

Three  other  ministerial  agents  perform 
the  will  frf  the  Czar  among  the  people:  a 
council  of  state,  a  senate,  and  a  committee 
of  ministers.  There  is  with  the  three  Wlies 
no  division  of  executive,  legislative  and  ju- 
dicial duties,  as  in  most  countries.  All 
government  centers  in  the  executive.  The 
three  divisions  noted  simply  are  mediums 
for  the  performance  of  duties,  with  a  few 
special  functions  to  aid  in  more  thoroughly 
carrying  out  the  anti-democratic  and  auto- 
cratic ideas  of  the  Czar.    Thus  there  is  no 


legislative  branch  of  the  government,  but 
only  a  body  which  simply  makes  suggestions 
to  the  absolute  executive,  and  sees  that  these 
suggestions  are  carried  out  under  his  will. 
Neither  is  there  a  judiciary  department,  for 
where  there  are  no  laws,  tliero  need  be  no 
department  to  interpret  them.  In  other 
words,  the  Czar  wills  it,  the  Czar  sees  that 
his  will  is  obeyed,  and  the  Czslt  punishes  in- 
fractions of  his  will. 

THE  COMMITTEE  OF  MINISTERS. 

The  comniitt<»e  of  ministers  is  made  up 
of  the  heads  of  twelve  departments  ap- 
pointed by  the  (^zar.  They  may  not  resign, 
for  then,  the  Czar  would  not  be  imi)licitly 
obeyed.  This  body  is  simply  to  facilitate 
the  direction  of  affairs  through  the  depart- 
ments of  finance,  war,  foreign  affairs,  etc., 
and  it  is  the  duty  of  its  meml>ers  to  explain 
the  so-called  laws  and  s(^e  that  they  are 
obeved. 

THE  COUNCIL  OF  STATE. 

About  sixty  men  make  up  the  council  of 
state,  of  whom  twelve  are  heads  of  the  vari- 
ous bureaus.  This  council  considers  the  an- 
nual budget  or  expense  account  Reports 
of  the  departments  are  read  to  this  body  and 
discussed,  and  special  commissioners  ap- 
pointed by  the  Czar  look  into  the  details  of 
the  recommendations  of  the  ministers. 

Nihilism  is  fostered.  In  order  to  crush 
out  these  tendencies,  the  government  in- 
vents worse  tortures,  and  at  no  time  is  the 
Czar  ol)eyed  in  the  true  spirit. 

THE  SENATE. 

Through  the  senate,  the  people  seem  to 
have  some  power  in  making  laws.  This 
Ixxly  is  comi)osed  of  high  dignitaries  ap- 
pointed by  the  Czar.  Its  members  have  in 
charge  the  execution  of  all  commandp  of 
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the  Czar.  In  intent  the  senate  is  simply 
servile  to  the  ruler,  although  the  laws  that 
it  passes  sometimes  have  the  semblance  of 
a  declaration  of  the  national  will.  Ministers 
and  governors  of  provinces  are  called  before 
this  body  to  report  upon  their  actions.  The 
senate  is  the  last  court  of  resort  in  Russia's 
feeble  judicial  system,  although  the  council 
of  state  sometimes  reviews  its  findings. 

The  Russian  people  are,  therefore,  gov- 
erned under  the  rule  of  an  im])erious  mon- 
arch. They  are  controlled  through  tlie 
following  instrumentalities ;  the  holy  synod, 
in  church  matters,  and  in  matters  civil, 
through  the  twelve  bureaus,  the  committee 
of  ministers,  the  council  of  state  and  the 
senate.  All  sorts  of  work  are  done  in  all 
these  bodies,  the  prime  object  of  the  govern- 
ment being  to  bring  all  rule  into  the  sole 
person  of  the  Czar. 

BSGULATION  OF  DOMESTIC  AFFAIKS  IN 

THE  "MIR." 

In  the  life  of  the  ^^mir,"  custom  has  gone 
to  the  other  extreme.  The  home  life  is 
most    democratic.        Town    meetings    are 


called,  and  matters  of  import  to  the  village 
life  are  discussed  freely.  Decisions  upon 
such  matters  are  arrived  at  in  so  democratic 
a  manner  that  they  must  be  unanimous  to 
be  effective.  Entire  freedom  is  expressed 
by  the  heads  of  the  families.  The  "mir,'^ 
or  town,  is  all  powerful  in  all  matters  that 
pertain  directly  to  its  domestic  life.  It  is 
no  branch  of  the  rule  otf  the  Czar,  and  its 
officers  are  responsible  to  the  people.  If 
allowed  to  own  laud,  and  conduct  their 
home  life  as  they  see  fit,  the  people  com- 
plain little  of  heavy  burdens  of  taxation, 
and  this  is  one  thing  in  which  the  Czar  de- 
sires obedience. 

DIBE  PENALTIES. 

The  severest  penalties  are  meted  out  to 
people  w^ho  rebel  at  the  commands  of  the 
Czar.  Assassination  is  often  resorted  to 
to  punish  infractions  of  orders;  flogging, 
exile  in  Siberia  and  manv  other  dire  meth- 
ods  are  in  vogue.  Little  wonder  is  it  that 
with  such  examples  before  them,  the  people 
desire  to  rise  up  in  rel)elIion. 


MARRIAGES   IN   RUSSIA 


When  the  parents  of  a  young  Russian 
decide  that  a  certain  young  damsel  would 
make  him  a  suitable  wife,  they  keep  their 
own  counsel,  and  some  evening,  call  unex- 
pectedly at  her  home  and  stay  for  supper. 
During  the  meal,  they  watch  her  narrowly. 
If  she  eats  fast,  she  will  work  quickly ;  if 
she  uses  her  plate  neatly  and  plainly,  she 
will  be  a  cleanly,  tidy  housewife;  if  she 
talks  little,  she  will  be  obedient  and  dutiful 
to  her  husband ;  if  she  prefers  rye  bread  to 
white,  she  will  be  satisfied  with  her  lot ;  if 


she  does  not  gaze  and  stare,  she  may  be 
trusted  not  to  pry  into  her  husband's  busi- 
ness ;  and  if  she  proceeds  to  clear  away  and 
wash  up  after  the  meal,  she  will  be  thrifty 
and  careful  with  his  money.  A  curious  part 
of  the  marriage  ceremony  is  that  when  the 
bride  and  groom  enter  the  church,  both 
make  a  dash  for  the  platform  on  which 
stands  the  pulpit.  The  idea  is  that  the  one 
whose  foot  touches  it  first  will  outlive  the 
other,  and  the  children  will  take  after  that 
one  in  stature,  health  and  beauty. 
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SHORT  SUPPLY  OF  PLATINUM  IN    RUSSIA 

AN  ESSENTIAL  IN  ELECTRICAL  WOBJL 


Platinum  is  growing  very  scarce.  The 
production  last  year  did  not  meet  the  de- 
mand, and  hence  a  good  deal  of  concern  was 
manifest  during  the  last  part  of  1902,  as 
to  what,  if  anything,  would  take  platinum's 
place  in  the  electrical  world.  It  is  beyond 
doubt  that  the  supply  is  not  increasing — if 
it  is  increasing  at  all — at  anything  like  the 
same  rate  as  the  consumption;  and  if  this 
condition  is  not  rectified  and  the  balance  re- 
adjusted it  is  easy  to  foresee  a  time  when 
enterprises  which  depend  upon  platinum 
will  languish  for  want  of  the  material 
which  it  will  be  impossible  to  secure  in  ade- 
quate quantities,  even  at  famine  prices. 

The  metal  is  in  great  request  in  the  man- 
ufacture of  electrical  engineering  generally 
as  well  as  for  numerous  other  purposes  for 
which  no  effective  substitute  has  been 
found. 

Something  like  95  per  cent  of  the  total 
amount  produced  in  1901  (13,800  pounds), 
as  compared  with  13,250  pounds  for 
1900,  camo  from  Russia,  and  while  it 
is  probable  that  scientific  exploration  of  the 
whole  of  the  Urals  would  lead  to  the  dis- 
covery of  other  sources  of  supply,  it  is  pretty 
clear  that  in  the  government  of  Perm  little 
enough  progress  is  being  made  in  spite  of 
the  profitableness  of  the  industry.  Perhaps 
the  sparseness  of  the  distribution  accounts 
largely  for  this.  The  metal  is  obtained 
from  alluvial  deposits  of  up  to  four  or  five 
zolotniks  (the  zolotnik  is  equal  to  66  grains 
Troy)  and  more  in  100  poods  of  sand 
(3,610  pounds). 

The  thickness  of  the  beds  ranges  from 


three  feet  to  seven  feet  The  grains  of 
metal  are  smdll  in  size,  but  sometimes  nug- 
gets weighing  a  kilogram  or  more  are  un- 
earthed. The  platinum  is  often  accom- 
panied by  other  rare  metals,  such  as 
iridium  and  osmium.  It  is  sent  to  St. 
Petersburg  in  the  crude  state,  and,  al- 
though there  are  refineries  in  that  city,  very 
little  is  dealt  with  there,  and,  as  the  de- 
mand for  the  metal  is  almost  entirely  from 
abroad,  the  bulk  is  exported  as  it  is  received 
from  the  mines. 

It  is  said  that  we  must  look  to  New 
South  Wales  for  the  platinum  of  the  future, 
and  it  is  there  that  exploration  parties  are 
now  working. 

PLATINUM  PBODXrCED  IN  THE  UNITED 

STATES. 

The  production  of  platinum  from  do- 
mestic ores  in  the  United  States  during 
1002  amounted  to  94  ounces,  valued  at 
$1,814,  as  compared  w^ith  1,408  ounces, 
valued  at  $27,526,  in  1901,  which  was  the 
largest  quantity  reporteKl  for  any  one  year 
since  the  statistics  of  the  production  of  the 
metal  from  domestic  ores  have  been  col- 
lected. In  1894  the  production  of  plati- 
num from  domestic  ores  was  100  ounces  of 
crude  platinum  grains.  This  amount 
mainly  comes  from  gold  placer  deposits  in 
Trinity  and  Shasta  counties,  California. 
Of  iridium,  which  is  closely  allied  to  plati- 
num, 20  ounces  was  obtained  in  1902,  and 
253  ounces  in  1901.  The  United  States 
imported  platinum  in  1902  to  the  value  of 
$2,088,980.  The  market  price  was  about 
$19  per  ounce. 
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FACTS  ABOUT  NEW  GUINEA 

THE  LABAEST  ISI.AND  ON  THB  OLOBB. 


Notwithstanding  its  immense  seaboard, 
its  proximity  to  the  Australian  Continent 
and  the  peculiarly  interesting  character  of 
its  plants  and  animals,  New  Quinea,  the 
largest  Island  on  the  Qlobe,  is  the  least 
known  of  all  countries.  Although  it  waa 
discovered   before    Australia,    geographers 


houses,  building  on  piles  on  the  shore,  or  Id 
the  water,  digging  out  their  boats  from 
the  solid  trunks  of  trees.  The  great  hulk 
of  testimony  goes  to  show  that  the  natives 
are  a  race  of  industrious,  well-to^o  savages, 
fond  of  their  wives,  of  whom  they  have  but 
one,   each,   and   their   children,   and   suffi- 


MAKINO   FISH    NETS-NEW   QUINEA. 


are  still  unable  to  define  Its  coast  line  with 
precision,  while  their  acquaintance  with  its 
interior  is  immensely  less.  The  area  of 
New  Guinea  has  never  been  traversed.  Our 
knowledge  of  the  natives,  gained  mainly 
through  missionaries,  indicates  that  the 
Papuans  appro.ximate  the  character  of  the 
noble  savage.  Except  where  iron  haa  been 
introduced  by  traders  they  live  in  stone 


ciently  spirited  to  defend  themselves,  but 
showing  no  antipathy  to  white  men  when 
once  convinced  of  their  friendliness.  Rev. 
W.  G.  Lawcs,  a  missionary  traveler,  found 
the  village  of  Kalo  laid  out  in  streets  and 
squares,  which  were  swept  daily  by  the 
women  and  kept  scrupulously  clean.  It  is 
probable  that  New  Guinea  is  ^vell  suited 
to  the  cultivation  of  sugar  cane,  cotton,  to- 
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bacco  and  cocoanuts.     The  hilly  districts,       the  area  of  the  island,  have  a  salubrious 
which  comprise  a  considerable  portion  of      climate. 


THE  CINCHONA  TREE   IN  PERU 


Several  species  of  the  cinchona  tree  are 
indigenous  to  Peru,  and  from  the  bark  of 
one  of  them,  Cinchona  Calisaya,  is  ex- 
tracted the  widely-known  alkaloid  called 
quinine. 

The  cinchona  tree  grows  to  a  medium 
height  and  is  bare  of  branches  and  foliage 
except  at  its  top.  The  natives  climb  the 
trunk,  which  is  very  smooth,  and  shave  off 


the  bark  with  knives  after  the  manner  of 
the  accompanying  illustration. 

The  tree  derives  its  name  from  the  wife 
of  Count  Chinchon,  viceroy  of  Peru  in  the 
17th  century,  who  by  its  use  was  freed  from 
an  intermittent  fever,  and  after  her  return 
to  Spain,  contributed  to  the  general  propa- 
gation of  this  remedy. 


PRODUCTION  OF  OPIUM  IN  CHINA,  INDIA  AND  PERSIA 


PROCESS  OF  MANXJFACTXJBE. 


While  opium  has  done  much  to  alleviate 
the  pains  of  humanity,  it  has  also  put  into 
a  dreamy  stupor  many  a  devotee  of  its  in- 
sidious fumes.  In  international  affairs, 
however,  it  has  had  a  far  different  effect, 
for  it  has  caused  the  shedding  of  English, 
French  and  Chinese  blood  in  battle,  and 
the  diplomats  of  these  three  countries  have 
used  all  of  their  skill  in  settling  questions 
which  have  been  raised  over  it. 

A  PROBLEM  IN  THE  POLITICS  OF  EAST- 
ERN ASIA. 

For  many  years  opium  has  constituted  a 
problem  in  the  politics  of  Eastern  Asia,  in 
connection  with  the  collection  of  taxes.  In 
French  Indo-China,  it  has  long  l)een  con- 
tended that  this  drug  is  the  chief  cause  of 
the  difficulties  with  the  native  races,  and 
that  the  famous  pirates  on  whom  the 
French  made  war  were  simply  honest  mer- 
chants, whose  affairs  were  interfered  with 
by  the  opium  monopoly. 


Upon  Great  Britain  is  charged  the  re- 
sponsibility of  the  war  between  her  and 
China,  40  years  ago.  It  is  claimed  that 
the  desire  of  the  British  to  establish  a 
monopoly  of  the  opium  trade  brought  on 
the  hostilities,  which  ended  in  opium  be- 
coming the  curse  of  the  Chinese  e^ipire. 

THE  POPPY. 

Opium  comes  from  the  poppy,  many  of 
which  flowers  flourish  in  our  own  gardens. 
Soil  and  climate  have  a  great  influence  on 
the  chemical  qualities  of  the  various  kinds 
of  it  which  are  found  in  Persia,  China, 
and,  more  especially,  in  India,  where  for 
many  years  the  English  government  has 
monopolized  its  culture,  as  in  France,  the 
government  monopolizes  the  culture  of  to- 
bacco. 

PRODUCTION  OF  THE  POPPY  IN  THE  RE- 
GION OF  THE  GANGES. 

In  all  the  immense  and  fertile  valleys  of 
the  Ganges,  nothing  is  asked  of  the  earth 
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except  the  poppy.  Patna  and  Benares  are 
distinguished  by  the  richness  and  abun- 
dance of  their  harvests.  The  product  of 
this  culture  in  the  province  of  Bengal, 
alone,  is  estimated  at  15,400,000  pounds, 
which  represents  a  value  of  nearly  $30,- 
000,000. 

BXTBACnON  OF  BAW  OPIUM. 

Opium  is  extracted  from  the  matter 
which  exudes  from  the  green,  unrij)ened 
capsule  of  the  poppy.  This  matter  is  gath- 
ered in  little  globular  particles,  of  amber 
color,  by  means  of  a  sixjcial  instrument.  It 
is  then  put  into  small  earthen  pots,  which 
are  carefully  covered,  and  tlien  transported 
to  the  laboratories  of  the  English  govern- 
ment, where  it  is  made  into  balls  al)out  the 
size  of  "Dutch"  cheese.  Those  are  covered 
by  petals  taken  from  the  plant.  Aft(»r  tliey 
hav^  been  dried,  they  are  shipped  to  (Cal- 
cutta, the  market  which  sup])lics  all,  Asia. 

THE  FINISHED  PBODXJCT. 

From  this  raw  opium  is  made  tlie  fin- 
ished product  which  is  used  by  the  smokers. 
The  process  is  a  most  delicate  one  and  one 
from  which  only  the  Chinese  know  liow  to 
get  the  best  results.  From  Calcutta  the 
opium  is  brought  to  the  opium  lH)iling  es- 
tablishments. An  ordinary  "boiling"  j)lace 
usually  contains  four  or  five  large  lK>ilers, 
and  from  150  to  175  small  furnaces,  each 
having  a  basin  ccmstructed  of  masonry,  and 
all  ranged  along  in  the  form  of  a  long 
bench. 

BOHJNG  THE  OPIUM  BALL& 

Immediately  ujxm  the  receipt  of  a  ship- 
ment of  the  raw  opiuiff  balls  they  are  cut 
in  half,  the  raw  material  being  drawn  out 
with  the  fingers.    That  part  which  remains 


attached  to  the  envelope  or  covering,  is 
afterward  secured  by  placing  it  in  boiling 
water.  When  these  preparations  have  been 
completed,  the  opium  is  placed  in  the  basins 
with  the  water,  where  it  is  boiled  for  two 
hours  and  constantly  stirred  until  it  reaches 
the  necessary  consistency,  which  nothing 
but  long  practice  can  determine.  The 
opiimi  worker  seats  himself  on  the  ground, 
and  with  the  aid  of  a  small  instrument, 
works  and  kneads  the  mass  before  him,  over 
and  over. 

After  a  time  the  mass  of  opium  is  spread 
over  the  surface  of  the  basin,  w^hicli  is  tilted 
so  that  the  direct  heat  of  the  fire  is  radiated 
against  it.  Undej  this  influence,  the  ex- 
ternal surface  of  the  opium  loses  part  of  its 
moisture,  and  then  becomes  softer.  Then 
the  basin  is  taken  from  the  fire,  and  the 
cold  air  0})erating  on  the  surface  of  the 
mass  hardens  it  suddenly,  Avhile  the  part 
below  retains  its  paste-like  consistency. 

Then  it  is  that  the  Avorker  seizes  the 
hardened  crust  and  detaches  it  from  the  rest 
of  the  mass.  Then,  again,  the  basin  is  ex- 
posed to  the  fire,  followed  by  the  removal 
of  a  second,  and  sometimes  a  third,  crust, 
which  is  later  broken  and  placed  in  l)asin8 
of  Avater.  After  2-1  hours,  all  the  solid 
parts  of  the  opium  Ix^come  se])aratcd,  and 
the  licpior  is  filtered  and  evaiK>rated  at  the 
fire  to  a  suitable  consistency.  The  extract 
is  then  put  into  copix^r  vessels  and  left  to 
undergo  fermentation,  which  removes  from 
it  all  the  acrid  principles  and  permits  it  to 
acquire  all  of  its  necessary  properties. 

THE  MABKET  PBICE. 

In  its  completed  state,  the  opium  pre- 
sents itself  in  a  cake,  brown  in  color,  like 
molasses,  and  exhaling  an  aroma  difficult 
to    describe.      Then  it  is  placed  in  metal 
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boxes  of  various  sizes,  and  at  last,  is  ready       $20  per  pound  upward,   according  to  UiQ 
for  the  market.     The  price  ranges  from       country  to  which  it  is  to  be  shipped. 


A  CUSTOM   PECULIAR  TO   NEW  ZEALAND 


Sheep  are  cleansed  by  law  in  Xew  Zea- 
land. In  order  to  rid  tbeni  of  verniin,  a 
matter  wliicli  was  likely  to  be  neglected, 
parliament  pasi^cd  an  net  making  a  soaking 
pnrtess  ne<'C«snry,  In  accordance  with  this 
long  waterways  are  constructed,  and  the 
animals  are  cinnixjlled  to  swim  the  full 
length  nf  one  of  these  courses,  while  men 
with  poles  push  their  heads  under  water 
as  they  pass.  Tliis  immersion  drowns  the 
vermin  and  thoroughly  renovates  the  wool, 
lx>sides  licing  a  very  whole?!()Uie  and  agree- 
able pn-cesa  for  tlie  sheep  to  undergo. 


DIPPING  SHEEP   AT  OAUARU.   NBW  ZBKLASD. 


THE  WOOL  INDUSTRY  IN   AUSTRALIA 


Tlic  2S,000  square  miles  of  volcanic 
country  in  tlic  western  jKirtiim  of  Victoria, 
Australia,  willi  its  sw»K-t  and  .•^tnnig  Kan- 
ganxj  srass,  is  (.■<insider(.'d  lli«  liest  slioep- 
growiiig  ri'i;ioii  in  tln'  I'ritisli  coinnics. 

FEEDING  IN  DRY  SEASONS. 

The  sliwjt  in  llial  M(^*ti..n  liMik  after  tliem- 
flClvpH  all  till-  year  r-iiind.  In  vt^ry  dry  sea- 
wins,  JKiwevcr,  a  Jittlf  liay  is  given  tci  the 
yoiinjr  sliccp  whcu  lliey  are  teething  and 
canniit  eut  tli<'  dry  grass. 

THE  SHEEP  STATIONS. 

The  Vietiirian  slieej)  stations  are  feuecd 

with  snuH.th  wire,  o.xivpt  in  the  volcanie 

country,  where  stone  walls  are  lined.     The 

paddo<^ks  average  about  SOO  acres  in  ex- 


tent, although  some  are  large  enough  to 
su|>|)ort  2,(XH)  sheep.  Some  of  the  stations 
im-lnile  i'U,0(Kl  ewes,  lanilw  and  wethers, 
whieli  ant  kept  in  sei»arate  flocks. 

SHEAKINa  BY  HACHINEB7. 

Where  shearing  is  .hme  by  liand,  one 
sh<-aier  is  eiiipl-.yed  for  each  :i,000  sheep, 
and  if  an  e.xjxTt,  lie  will  average  80  head 
l-r  day. 

In  181)1,  liowi'ver.  iiiuehiiiery  was  intro- 
duced for  Ihi.s  |.nrpr.se,  an<l  in  the  first  two 
years  of  its  use,  .'>0,0l)(l,00l)  sheep  were  time 
."horn.  After  shearing,  tlie  fleece  is  sorted, 
eondied,  l)iiuinl,  jiressed  and  baled, — the 
bales  lieiiig  2  fee^  (i  inehes,  by  2  feet  0 
inches,  by  4  f(H't,  and  weighing  about  400 
[loimds. 
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THE   CANNIBAL  TREE  OF  AUSTRALIA 


One  of  the  most  wonderful  forest  trees  in 
the  world  is  the  "Cannibal  Tree,"  of  Aus- 
tralia, wliicli  grows  lip  in  the  9hai>e  of  a 
huge  pineapple,  and  seldom^iit^liBt  n  height 
of  more  than  11  feet.  It  liitfl- a  series  of 
broad,    board- like    leaves,    growing    in    a 


driving  one  of  their  number  up  the  leaves 
of  tlie  tree  to  the  apex.  The  instant  the 
victim  touched  the  so-called  "'pistib"  of  the 
monster,  the  leaves  instantly  flew  t-pytfiTT 
like  a  trap,  squeezing  the  life  oai  ef  Ae 
intruder.     Early  travelers  declare  that  the 


AUSTRALIAN  WOOL  TEAMS. 


fringe  at  the  apex,  which  remind  one  of  a 
giganjic  Central  American  agave. 

AVhen  standing  erect  tliodc  broad,  thick 
leaves  hide  a  curious  looking  arrangement, 
whicJi  apjioars  t«  perform  the  same  func- 
tions as  those  of  the  pistils  in  flowers. 
Naturally,  these  board-like  leaves,  which 
arc  from  10  to  12  feet  long  in  the  smaller 
specimens,  and  from  15  to  20  in  the  larger, 
hang  to  the  ground,  and  are  strong  enough 
to  bear  a  man's  weight. 
WOBSHIFED  AS  THE  "DEVIL  TREE." 

In  aboriginal  times,  in  the  antipodean 
wilds,  the  natives  worshiped  the  ''Can- 
nibal Tree"  nnder  the  name  of  "devil  tree," 
the  chief  part  of  the  ceremony  consisting  of 


tree  held  its  victim  until  every  particle  of 
flesb  ilisap|)earcd.  On  this  account  it  is 
called  the  "Cannibal  Tree,"  appropriately. 
THE  AQAVE. 
In  the  Central  American  Agave,  men- 
tioned above,  the  apex  of  which  is  similar  to 
that  of  the  Cannibal  Tree,  the  stem  is  abort 
or  altogetiier  lacking,  and  the  leaves  are 
formed  in  a  close  rosette,  mostly  stiff  and 
somewhat  fleshy,  the  margins  usually  being 
armed  with  teeth,  and  the  apex  tipped  with 
a  more  or  less  pungent  spine.  It  flowers  in 
spikes  or  panicles.  Some  species  flower  but 
once  and  die,  others  occasionally,  while 
others  flower  from  year  to  year.  The  num- 
ber of  species  is  about  150. 
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LACE  MAKING  IN  PARAGUAY 


The  art  of  lace  making  is  well  developed 
in  Paraguay.  It  was  taught  the  natives 
fully  200  years  ago  by  the  missionaries,  and 
has  been  transmitted  from  generation  to 
generation,  until  it  is  now  quite  general 
throughout  the  republic.  Some  towns  are 
devoted  to  making  a  certain  kind  of  lace. 
In  one  town  of  8,000  or  9,000  inbabitanta, 
almost  all  the  women  and  children,  and 
many  of  Uie  men,  make  lace  collarettes, 
handkerchiefs  and  ladies'  ties.  Another 
town  makes  lace  embroidery,  and  others, 
drawn  thread  work,  such  as  centerpieces, 
tray  maU,  tea  clottis,  and  doilies. 


DESIC^  TAKEN  FBOH  BPZDES'8  WXBS. 

The  designs  used  for  making  the  lace  are 
taken  from  the  curious  webs  of  the  arani- 
tropical  spiders  that  are  so  numerous.  On 
this  account  it  is  called  "nanduti,"  an  In- 
dian name  which  means  spider  web.  This 
industry  may  be  of  service  to  American 
trade.  There  is  scarcely  a  dealer  in  Para- 
guay who  would  not  purchase  American 
goods,  if  it  were  not  so  difficult  to  get  a 
draft  on  the  United  States.  As  yet  the 
lace-making  industry  is  not  developed  in 
this  country,  the  "Zion"  enterprise  at  Wau- 
kegan,  Illinois,  being  the  first  attempt. 


CHINESE   RICE   PAPER 


Among  the  many  unique  products  and 

peculiarities  of  Chinese  ingenuity   is   the 


so-called  rice  paper.     It  is  somewhat  per- 
plexing to  determine  how  such  a  name  came 


IN   CHINA. 
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Chinese  ric6  paper  would  bear  some  rela- 
tion to  rice  itself,  but  on  tlie  contrary  it  is 
said  to  be  made  by  putting  the  pith  of  a 
large  herb  (Fatsia  Papjrifera,  akin  to  gin- 
seng) into  one  roll  or  sheet,  which  is  flat- 
tened out  under  pressure.  The  Chinese  use 
this  paper  for  painting  upon,  and  for  the 
manufacture  of  fancy  articles. 


LAPmAKY— STONE    CUTTER. 

to  he  applied  to  this  article,  as  no  element 
of  ric(!  in  supposed  to  enter  into  its  iiianu- 
factunt. 

As  in  most  warm  climates,  however,  rice 
IS  cultivated  to  an  extensive  degree  in 
China,  and  forms  a  considerable  jwrtion  of 
the  Ridisistcncc  of  its  (uludiitunls. 

It  would   iiiilurally  be  inferred  that  tlio 


MALAY    EMPLOYI 


CANTON— EXAMINATION    HALL 


Tliti  Examination  Hall,  or  Kuong  Yuin, 
as  it  is  called,  nt  f.'anton,  contains  7,500 
cflls  nieuanring  four  feet  by  three,  and  high 
enough  to  stand  up  in ;  thefurnilure consists 
of  two  Ixiards,  one  for  sitting  and  the  other 
contrived  to  serve  both  for  an  eating  table 
and  writing  desk.  The  cells  are  arranged 
around  a  number  of  ojien  courts,  receiving 


all  their  light  and  air  from  the  central 
area,  and  exposed  to  the  observation  of 
the  soIdierB  who  guard  the  place,  and 
watch  tliat  no  onp  has  the  least  in- 
tercourse with  the  imprisoned  students, 
f'onftnement  in  this  cramped  position 
wln-re  it  is  impoaaible  to  lie  down, 
is     exceedingly     irksomp     and     is     said 


FACTS  CONCEiiMNO  DIFFERENT  NATIONS                      359 

to  cause  t!n*  iluiith  o£  miiuy  old  stwlciits,  last  suct'ocJiiig.  Tlie  cliuructcrs  on  €'jich  side 

wliii  an;  nniililt.-  to  go  tlir.nifili  the  fatigue,  eide  of  tlie  (.I'lls    iiidiwito  the    purticulur 

but  who  will  enter  tlic  Jirena  in  Iiojies  of  at  place  fur  each  student. 


'■ANTON— KXAM [NATION    HALL. 


CHINESE  WEDDINGS 


A  Clniicse  iiiarriaj:.-  is  a1t  .•.■r.-iu<.n\— no  The    s.ilciuiiily    -f    a     finK-ral    pivviiil 

talk,  no  k'vily,  hut  much  crying.  After  tlie  oxchaiigi'  of  ini'scuiy.  llie  liride 


Tils  I'lUVATG   SEDAN   CUAIR-CHINA* 


360 


FACTS  CONCERNING  DIFFERENT  NATIONS 


dressed  with  great  care  in 
a  red    guwn;    brocade  or 

silk,  if  ebe  can  get  it,  her 
eyclasliea  are  painted  a 
deep  black,  and  she  wears 
a  heavy  red  veil  attached 
to  a  scarlet  head  dress, 
from  which  imitation 
pearls  are  pendent  over 
the  forehead.  A  feast  is 
spread  ii]>on  a  table,  to 
which  the  blushing  bride 
18  led  by  five  of  her  best 
female  friends. 

They  are  then  seated  at 
the  table,  but  no  one  eals. 
The  utmost  silence  pre- 
vails, when  finally  tJio 
mother  leads  olf  in  a  cry, 
the  niai<U  follow,  ami  tho 
bride  eelnx^s  the  chorus. 
Then  all  the  bridesmaids 
leave  th<!  table,  and  the 
diseonsohite  mother  takes 
a  seat  Ix'side  the  chair  of 
state,  where  the  bride  sits. 
The  bridegroom  now  en- 
ters, with  four  of  his  l>est 
men.  The  men  pick  up 
the  throne  on  whi<'h  llie 
bride  sils,  and,  preceded 
by  the  briilegroom,  form 
in  i)roc('ssion  and  walk 
around  ihe  room,  or  into 
an  adjoining  parlor,  signi- 
fying that  the  bridegroom 
is  carrying  her  away  to 
his  o\\^l  home.  The  guests 
tlien  tlirow  rice  at  the 
happy  couple,  a  custom 
which  we  have  l>orrowed 
from  the  heathen. 
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ELEPHANTS  USED  FOR  PLOWING  IN  INDIA 


The  use  of  a  sledge  hammer  to  drive  a 
ack  would  appear  scarcely  more  incongru- 
'Ua  than  the  occaaionul  practice  of  tlie  Ilin- 
l(>u  liusbaiKhiiau  of  having  an  elephant 
Iraw  his  pluw.     The  employment  of  this 


as  elsewhere,  when  well  trained,  need  not 
be  asserted.  Neither  stump  uor  stone  in 
tlie  way  of  the  plowshare  could  stop  him, 
although  the  implement  itself  might  give 
way. 


tbe;  tbrow  thcli 


ELEPHANT  HUNTING  OR  KRAALLING   IN   CEYLON 
lea  BFi^  hflTing  to  capture  th«  wild  one  between  thpin.     tt  be  attempU  t< 


powerful  and  sagacious  animal  in  impor- 
tant work  where  heavy  lifting  is  required, 
does  not  seeui  to  detract  from  his  dignity; 
but  plowing  apjH^arH  a  petty  task  for  so 
nobl?  a  beast.    That  he  docs  his  diity,  here 


THE  INDIAN  PLOW. 

The  plow,  as  it  is  in  India,  is  a  peculiar 

device,  with  a  single  handle  and  a  very  long 

Imam.     The  farmers  of  the  United  States 

would  utterly  scorn  it.     The  area   which 
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can  be  turned  up  in  a  day  with  an  elephant 
is  large,  and  the  animal  ie  remarkably 
handy  in  one  respect.     At  the  close  of  the 


day's  labor,  he  picks  up  the  plow  and  cht^ 
ries  it  home  in  his  mouth.  In  rnaiiy  ways 
the  huge  beast  proves  useful  to  his  owner. 


ELEPHANTS. 


WHERE  CERTAIN  THINGS  CAME  FROM 

iladdcr  ciime   from   the   Kast.      Celery       inatc-d  in  Egypt.     TobiR-cn  i^  a  native  of 
originnted  in  Geniiitny.     The  onion  orig-       Virginia.    The  nettle  is  ii  native  of  Kurop& 


OYSTBR  CATCHING,  CEYLON. 


FACTS  CONCERNING  DIFFERENT  NATION.S 


Tlic  citron  is  a  native  of  Greece.  The  pine 
is  a  native  of  America.  The  ix>pi>y  came 
from  Nortli  Africa ;  rye,  from  Siberia ; 
hurley,  from  the  nioiintuiiis  of  ilimatayii ; 
wlii'at,  from  Tartiiry;  parsley,  fnim  Sar- 
fliiiia;  llic  Hiiiiilowcr,  from  I'erii,  as,  also, 
the-  potitto;  tlic  pai'sintp,  from  Arabia;  the 
fiil)haj;e,  from  Kiif;htn<i,  although  it  gi-owa 
will!  in  KiU'i'ia;  iiullot  <^ame  frum  India; 
tliC  ajiiile  ami  [icar,  from  KiiT'ipe;  :*j)imieh, 
t'rriiii  Arnl>ia;  the  iunll«^rr\'  tree,  fi-om 
I'.-rsia;  ihc  horse  ehefitiiiit,  from  Thilxit; 
llif  ciKmiiihcr,  from  the  Kast  In<li(-s;  the 
(jiiiiiei^,  from  tlie  iMhintl  of  ('n^t«;  the 
niilish,  from  Cliina  ami  .lapaii;  jK'as,  fmiti 
'■-f-'yi''-;  tiariten  eress,  fnim  KfO'l'l  ami  the 
Kiist ;  h<irsc  raiJish,  from  the  sonlli  of  Kii- 
ro]jo;  the  Zi-alaml  flax  shows  its  origin  by 
its  liam^^  The  coriander  j^row;}  wild  near 
the  .Mecliicrraiiean.  The  Jenwuli-m  arli- 
ehotie  is  a  linuilian  prodneti<in.  Hemp 
came  from  Persia  and  the  Kant  Indies.  Tht! 
(onjiito  catne  fn-m  Sonlh  America,  hut  was 
known  ill  England  as  early  as  l.'isT.     Do- 


NU'l-  TltKfe:  ULIMUl!:it,  CEVLON. 


PLOWING   IN  CEYLON. 
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doens,  a  Holland  agriculturist,  mentions 
tlie  tomato  in  1853,  as  "a  vegetable  to  be 


and  Asia;  cayenne  pepper,  from  the  West 
Indies ;  aud  tlie  sweet  potato,  from  tropical 


BUDDHA'S  TOOTH  IN  BUDDHA  TEMPLE. 


CINNAUON  TRiiE.  CEYLON. 


eaten  with  pepper,  salt  and  oil."    Tbc  bean       America,  wltence  it  i 
came  from  Persia;  the  beet  from  Africa       into  Europe. 


i  early  introduced 


THE  DELHI  DURBAR  OF  190} 


The  Coronation  Durbar  at  Delhi,  India, 
in  January,  11)03,  was  in  some  ways  the 
most  imposing  ceremonial  of  this  genera- 
tion. The  Viceroy  made  his  state  entry 
into  Delhi  on  Monday,  and  the  grand  Dur- 
bar on  Thursday,  in  honor  of  the  accession 
of  Edward  VII.,  foniicd  the  climax  of  the 
gorgeous  pageant. 

Down  the  Chandni  Chowk,  the  "Silver 
Road,"  which  ia  the  grandest  of  Indian 
streets,  streamed  a  procession  in  which 
were  included  all  the  white  rulers  of  India, 
and  nearly  every  Indian  Prince  of  sover- 
eign rank,  Holkar  and  the  Gaikwar  being 
the  only  two  important  exceptions. 

All  rode,  as  beseemed  a  grand  Asiatic 
celebration,  upon  elephants,  and  every  ele- 
|duuit  carried  a  gold  or  silver  bowdah,  often 


Jliishing  with  gems,  and  was  clothed  in 
chith  of  gold  or  silver,  which  under  that 
sky  shone  aa  in  Eiii-ope  even  gold  and  silver 
cannot  be  persuaded  to  shine. 

The  Eiiglishincn  wei'c,  of  course,  in  the 
fullest  uniform,  aud  the  princes,  with  the 
single  exception  of  the  Nizam,  who  was 
dressed  in  plain  black,  displayed  those  won- 
derful robes  so  seldom  scon  even  in  the 
East, — robes  blazing  with  gold  and  gems, 
and  embroideries  almost  more  costly  still. 
Everything  was  on  a  scale  which  impressed 
the  Asiatic  mind — elephants  in  endless 
lines,  soldiers  in  armies,  retinues  in  tens  of 
thousands  and  myriads  of  delighted  people, 
all  assembled  to  hail  in  Asiatic  fashion  the 
accession  of  their  British  lord. 

There  was  but  one  distinctively  Western 
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feature  in  the  whole  display.  Beside  the 
Viceroy  in  the  same  howdah,  sat  Lady  Cur- 
zon,   beside  the  Uuke  of  Counaught.   the 


King's  brother,  and  hia  Duchess,  a  thing 
not  seen  in  Indian  since  Alexander  re- 
treated from  the  Punjah. 


THE  GREAT   PYRAMIDS 


Not  least  among  the  wonders  of  the 
world  arc  the  Pyramids  of  Egypt.  These 
stupendous  monuments  of  an  ancient 
dynasty  stand  on  the  right  bank  of  the  Nile 
over  against  Old  Cairo.     The  eye  follows 


Arab  proverb, — "but  time  fears  the  Pyra- 
mids." 

THE  PTSAHIS  OP  CHEOPS. 

The  Pyramid  of  Cheops,  or  Khufu,  the 
largest  of  the  three,  is  estimated  to  cover 


— THE   ORSATEST   OF   THB   PYRAMIDS. 
The  SpblDi. 


with  amazement  the  graded  lines  of  the 
prodigious  masses,  showing  in  the  light  the 
profile  of  their  rugged  slopes,  disposed  in 
flights  of  fractured  steps.  They  resemble 
mountains  hewn  into  square  blocks  rather 
than  structures  raised  by  mortal  hands,  re- 
vealing at  it  were  "the  transition  between 
the  colossi  of  art  and  the  giant  works  of 
nature."    "All  things  fear  time," — says  the 


an  area  of  over  12  acres,  while  its  four 
triangular  sides  present  altogether  a  sur- 
face of  no  less  than  20  acres  in  extent.  A 
quantity  of  material  measuring  90,000,000 
cubic  feet  was  brought  from  great  distances 
by  way  of  the  Nile,  placed  on  the  rocky 
foundations,  raised  to  a  height  of  over 
500  feet,  and  adjusted   with  the  greatest 
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BEIOHT  OB  THE  PTBAHIDS 
The  Pyramid  of  Cheops,  diminished  by 
about  40  feet  through  the  loss  of  its  Btone 
facing  and  the  subsidence  of  ita  founda- 
tions, has  a  present  height  of  456  feet;  that 
of  Kliephren,  or  Kephra,  about  450  feet; 
while  that  of  Mycerinus,  or  Menkera,  has 
less  tlian  one-half  of  these  elevations.  There 
are  several  others  on  the  plateau,  of  smaller 
diuiensions. 

AGE  OF  THE  PTBAUISS  OP  OIZEH. 

Those  above  named  are  known  as  thg 
Pyruini'ls  oi  Oizch,  which  is  a  village  iu  the 
ficiuity.  They  were  constructed  during 
he  Memphite  Dynasty,  which  began,  ac- 
K)rding  to  different  authorities,  4335,  3733 
or  3666  years  before  Christ. 

TSAVELEBS     CLIUB     TO     THE    TOP    OF 


Travelers  often  ascend  the  Pyramid  of 
Cheops  before  dawn  in  order  to  eoiitein- 
plate  the  morning  aun  lighting  np  the  liniit- 
leBB  spaces  of  the  desert  in  one  direction, 


and  in  another,  the  verdant  plains  with 
ttieir  dark  groups  of  hamlets,  and  the  silver 
lakelets  left  by  the  last  overflow  of  the  Nile. 


OF   THK    PVRAUlDfr^ 


SCENES   OF   GREAT   FINANCIAL   PANICS 


TIic  remarkable  monetary  crises  during 
the  lyth  century  were  as  follows: 

1S14 — In  knghnid,  240  banks  sus- 
pend ed, 

1835 — In  Manchester,  the  failures 
amounted  to  £2,000,000. 

1831 — In  Cabutta,  the  failures  aggre- 
gated £15,000,000. 

1837— In  the  United  States,  this  was  the 
time  of  the  "wildcat"  crisis;  all  banks 
closed. 

1839— The  Bank  of  England  was  saved 
by  the  Bank  of  France,     The  crisis  was 


severe  also  In  Prance,  where  93  companies 
failed  for  $20,000,000. 

1S4-1 — In  England,  the  government 
loaned  to  merchants;  the  Bank  of  Eigland 
was  reformed. 

1847 — In  England,  the  failures  amount- 
ed to  $20,000,000;  discount  was  13  per 
cent. 

1857— In  the  United  States,  7,200 
houses  failed  for  $111,000,000. 

1866 — In  London  occurred  the  Overend- 
Gumey  crisi.t;  failures  exceeded  over 
$100,000,000. 
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1869 — September  24th  of  this  year  was 
Black  Friday  in  New  York  (WaU 
street). 

1873 — Many  banks  failed  and  great 
commercial  enterprises  were  driven  to  the 
waU  in  the  United  States. 


1893-95 — The  question  of  a  silver  or 
gold  standard  was  greatly  agitated,  and  the 
United  States  passed  through  a  financial 
crisis  which  wrecked  thousands  of  business 
firms  and  brought  on  general  financial  dis- 
aster. 


SCENES  OF  GREiAT  FLOODS 


Nine  years  after  Christ,  the  Thames 
overflowed  and  destroyed  a  number  of  the 
inhabitants  living  along  its  banks.  An- 
other flood,  A.  D.  323,  destroyed  all  the 
inhabitants  in  Feme  Island,  seven  miles 
southwest  from  Holy  Island.  In  A.  1). 
3,535,000  i>eople  were  lost  in  Cheshire  by 
flood.  An  overflow  of  the  Dee  drowned  40 
families  in  415  A.  I). ;  an  inundation  of 
the  sea  at  Norfolk,  Suffolk,  and  Essex  oc- 
curred in  575 ;  an  inundation  took  place 
at  Edinburgh,  which  did  great  damage,  A. 
D.  730;  there  was  an  inundation  at  Glas- 
gow, which  drowned  nearly  400  families, 
A.  D.  738;  also  an  inundation  of  the 
Tweed,  which  did  immense  damage,  A.  D. 
S3G;  an  inundation  of  the  Mcdway  oc- 
curred A.  D.  861;  and  another  took  place 
at  Southampton,  which  destroyed  many 
people,  A.  D.  935;  the  Severn  overflowed 
and  drowned  hundreds  of  cattle  in  1040; 
the  sea  overflowed  4,000  acres  of  Earl 
Goodwin's  land,  in  Kent,  since  called  Good- 
win Sands,  in  the  year  1100;  a  great  part 
of  Flanders  was  overflowed  by  the  sea  in 
1108;  an  inundation  of  the  Thames  for 
alx)ut  six  miles  occurred  at  Lambeth  in 
1243;  and  another  took  place  on  the  Dol- 
lert  Sea  in  1277.  At  Winchelsea,  300 
houses  were  overthrown  by  the  sea  in  1280; 
120  laymen,  and  several  priests  and  women 
were  drowned  by  an  inundation  at  New 


Castle-upon-Tyne  in  1339.  There  was  a 
flood  at  the  Texel,  which  first  raised  the 
commerce  of  Amsterdam  in  1400;  the  sea 
broke  in  at  Dort,  drowned  72  villages  and 
100,000  people,  and  formed  the  Zuyder  Zee 
in  1421.  In  1530  the  Holland  dykes 
broke  and  $400,000,000  worth  of  proi)erty 
was  lost.  In  February,  1735,  a  flood  oc- 
curred at  Dagenham,  and  upon  the  coast 
of  Essex,  which  carried  away  the  sea  walls 
and  drowned  several  thousand  sheep  and 
cattle.  Another,  at  Bill)<)a,  in  Spain,  de- 
stroyed j)ropcrty  valued  at  3,000,000  livres, 
in  April,  17G2.  At  Xaples,  a  flood  carried 
away  a  whole  village,  and  drowned  200  of 
the  inhabitants,  Noveml)er  10,  1773.  At 
Navarra,  in  Spain,  in  September,  1787, 
2,000  people  lost  their  lives,  and  all  the 
buildings  of  several  villages  were  carried 
away  by  currents  from  the  mountains.  A 
terrible  inundation  of  the  Liffey,  in  Ire- 
land, did  considerable  damage  in  Dublin 
and  its  environs  on  November  12,  1787. 
At  Kirkwald,  in  Scotland,  the  breaking  of 
the  Dam-dykes,  October  4,  1788,  nearly 
destroyed  the  town.  The  melting  of  the 
snow  caused  floods  almost  throughout  Eng- 
land, and  the  greater  part  of  the  bridges 
were  either  destroyed  or  damaged  in  Febru- 
ary, 1795.  A  flood  occurred  at  St.  Domingo, 
which  destroyed  1,400  persons  in  October, 
1800.    The  coast  of  Holland  and  Germany 
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was  overflowed  in  November,  1801;  there 
was  a  flood  in  Dublin  and  parts  adjacent 
December  2  and  3,  1802. 

THE  JOHNSTOWN  FLOOD. 

The  flood,  in  June,  1889,  at  Johnstown, 
Pennsylvania,  was  caused  by  the  breaking 
of  a  dam  on  the  upper  waters  of  the  Cone- 
maugh  River,  which  confined  a  great  lake 
on  top  of  the  Allegheny  Mountains.  Sev- 
eral small  towns  and  the  city  of  Johnstown 
were  swept  away,  and  6,111  persons  per- 
ished. The  water  in  its  passage  to  Johns- 
town descended  about  250  feet  Tlie  theo- 
retical velocity  due  to  tliis  descent  would 
be  about  127  feot  per  second,  or  between 
86  and  87  miles  an  hour.  According  to 
the  best  accounts  from  15  to  17  minutes 
were  occuj>ied  in  the  passage  to  Johns- 
town, a  distance  of  about  12  miles.  Thus 
the  average  velocity  could  not  have  been 
far  short  of  50  miles  an  hour.  The  im- 
petus of  such  a  mass  of  water  was  irresist- 


ible. As  the  flood  burst  through  the  dam 
it  cut  trees  away  as  if  they  were  e^'alks  of 
mullein. 

THE  GALVESTON  FLOOD. 

In  September,  1900,  a  hurricane  along 
the  southern  coast  of  the  United  States 
reached  the  climax  of  its  fury  at  or  near 
Galveston,  Texas,  at  1  o'clock  at  night.  It 
literally  blew  the  Gulf  waters  over  the 
island  on  which  Galveston  is  situated,  caus- 
ing a  loss  of  life  and  property  unparalleled 
by  any  similar  disiister  in  the  United  States. 
The  city  of  Galveston  was  well  nigh  anni- 
hilated, 7,000  lives  being  lost  and  $30,000,- 
000  worth  of  property  destroyed.  This 
apjjears  the  more  frightful  in  view  of  the 
fact  that  the  population  w^as  less  than 
40,000.  Thousands  escaped  by  clinging  to 
the  wreckage  of  houses  and  ships,  which 
the  wind  blew  far  inland  on  the  high  tide. 
About  $1,000,000  was  subscribed  through- 
out the  country  for  the  relief  of  the  suf- 
ferers from  this  disaster. 


SCENES  OF  TEN  TERRIBLE  PLAGUES 


During  the  years  1056  to  1871,  there  oc- 
curred ten  groat  plagues,  which  are  remark- 
able for  the  large  numl>er  of  lives  destroyed. 
The  dates  and  places  are  as  follows : 


Date.     Place.  Deaths. 

1656  Naples 380,000 

1665  London 68,800 

1720  Marseilles 39,100 


Dura- 
tion in 
Weeks. 


Deaths 

per 
Week. 


38       13,600 

33       2,100 
36       1,100 


Date.     Place.  Deaths. 

1771    Moscow 87,800 

1778  Constimtinople  170,000 

1798  Cairo 88,000 

1812  Constantinople  144,000 

1834  Cairo 57,000 

1835  Alexandria  ...    14,900 
1871  Buenos  Ayres.   26,300 


Dura- 
tion in 
Weeks. 

32 

Death. 

per 
Week. 

2,700 

18 

9,500 

25 
13 

3,500 
11,100 

18 

3,200 

17 

900 

11 

2,400 

COUNTRIES  SMITTEN  BY  THE  GREAT  FAMINES  OF  HISTORY 


Walford  mentions  160  famines  since  the 
11th  century,  namely :  England,  57 ;  Ire- 
land, 34;  Scotland,  12;  France,  10;  Ger- 
manyi  11;  Italy,  etCi  36«    The  worst  in 


modem  times  have  been  as  follows:  That 
in  France,  1770,  48,000  victims;  Ireland, 
1847,  1,029,000  victims ;  and  India,  1866, 
1^450,000  victims. 


FACTS  CONCEENINO  DIFFERENT  NAIWHS 


THE  CULTURE  OF  TAPIOCA 


Tapioca  is  probably  a  native  of  Brazil, 
but  is  also  largely  cultivated  in  Peru, 
Guiana,  Venezuela,  the  West  Indies,  South 
India  and  Malaysia.  The  bitter  kind, 
which  is  more  productive  than  the  sweet 
species,  is  propagated  by  cuttings  from  the 
ligneous  part  of  the  stem,  planted  in  rich, 
dry  soil.    The  tubers  are  ready  for  digging 


in  earthen  ovens,  some  fresh  manioc  paste, 
which  has  fermented  being  always  added. 
In  the  dry  process  the  root  is  rasped  by 
hand,  and,  after  adding  water,  is  pressed; 
after  drying  and  sifting  it  is  baked.  The 
fecula  deposit  is  washed  three  times  and 
sun-dried.  The  collected  starch,  heated  on 
iron  plates,  bceonica  partially  cooked  and 
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up  in  from  six  to  twelve  months,  accord- 
ing to  the  variety. 

There  are  two  modes  of  preparing  the 
starch.  In  the  wet  method  the  grated  root 
is  placed  in  water  for  about  five  days,  then 
kneaded  with  water,  and  pressed  to  extract 
the  juice.    The  fecula  is  sifted  and  baked 


agglomerates    in     small,    hard,     irregular 
lumps,  constituting  tapioca. 

The  culture  of  tapioca  is  inexpensive  and 
the  product  is  highly  remunerative,  so  that 
the  growth  of  the  plant  is  becoming  very 
general  throughout  the  tropics. 


FACTS  CONCERNING  DIFFERENT  NATIONS 


COTTON  CULTURE 

Herodotua,  surnamed  the  Fatlier  of  His-  VABIETIES  or  COTTON  IH  AMEBICA. 

torj,   who  was  born  li.  C   484,  traveled  In  America  are  no  less  than  130  varieties 

througli    Europe,    Asia    and    Africa,    and  of  cotton.     Among  the  chief  commerciil 

when  in  India,  saw  and  dcscril>ed  the  cotton  types    is    the    "Goasypium    Barbadenm," 

plant.    He  says;     "The  wild  trees  in  that  which  is  indigenous  to  the  Leaser  Antilles, 


LOADING  COTTON. 


country  bear  for  their  fruit  fleeces  surpass- 
ing those  of  sheep  in  lx>HUty  and  excellence, 
and  the  natives  clothe  themselves  in  cloths 
made  therefrom," 

BELT  FEBFETtrATED  IN  ANCIENT  TIHES. 
In  those  ancient  times  the  cotton  plant 
perpetuated  it-s  own  species  through  the  dis- 
persion of  its  seeds  bv  the  winds.  The  root 
of  the  plant  in  top-sliaped,  and  penetrates 
very  deeply  into  the  earth. 


and  is  extensively  cultivated  in  the  United 
States,  as  well  as  in  the  West  India  Islands, 
Central  America,  Western  Africa,  Bour- 
bon, Egypt,  Australia  and  the  East 
Indies. 

BBAZILIAN  COTTON. 

Another  variety  of  cotton  is  cultivated 
very  extensively  in  the  coast  region  of 
Brazil.  Just  after  the  Civil  War  the  cot- 
ton export  from  Brazil  was  over  100,000,- 
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000  pounds  per  year.  It 
afterwards  fell  to  50,- 
000,000. 

Pernaiiibuco,  Para- 
hyba  and  Alagoas  are 
the  chief  (irijiluccrs  of 
cotton  in  Brazil,  al- 
tlnnigli  its  culture  ex- 
tends us  far  south  as 
Kio  Grande  do  Sul.  It 
rctpiires  Jittle  labor  in 
that  region,  and  a  very 
liiiiitod  capital  ia  sntK- 
cient. 

The  heipht  of  the  spe- 
cies    coniiiion     to     the 
I'nited     States     varies 
from  three  to  four  fi-ct,  if  cnltivate<l  as  an 
animal,  and  from  six  to  cij^ht  feet,  if  al- 
lowo<l  togjow  as  a  |)erennial.    When  in  full 
leaf  and  flower,  it  is  a  most  graceful  look- 
ing plant.     Yarns  having  the  finest  counts, 
as  ihey  are  called,  are  ail  spun  from  Sea 
Ialand<(,  whicli  belongs  to  this  class. 


:    COTTON    PLANTATION. 

lited  States  cotton  is  cultiva 


A  THREAD  160  HHiBS  LONG. 

A  single  ])ound  of  this  cotton  is  often 
(■imn  ill  a  tlin'ad  IfiO  miles  long. 


PORTION    OF   LAUOB 

In  tlio  Uii: 
in  North  Carolina,  South  Carolina,  Geor- 
gia, Floriila,  Arkansas,  Tennessee,  Ala- 
bama, Mississippi,  I^nisiana  and  Texas. 

In  the  beginning  of  the  19th  century 
South  Carolina  produced  more  cotton  than 
any  other  state.  Fifty  years  later,  Ala- 
liania  went  to  the  front.  Ten  years  later, 
ilississip])i  led,  and  in  1890,  Texas  was 
first,  with  1,471,242  bale^^. 

GOTTOIT  FIGEina, 

I,alc  in  Jnlyj  or 
early  in  August,  the  cot- 
ton pods  begin  to  show 
a  few  ripe  open  bolls, 
and  the  sacks  and  bas- 
kets are  made  ready  for 
picking.  Picking  cot- 
ton must  be  done  under 
a  shining  sun,  and  is 
very  wearisome  work. 
After  being  picked  it 
must  be  carried  to  the 
pin  linuse  before  the 
night    dews    touch    iL 


TO  THB   QIN. 
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At  present  most  of  the  cotton  produced 
in  the  world  is  ginned  by  machinery.    Gin- 
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RALES  Of  COTTON  / 


ninfi  (roiisists  in  scpnrjitiiijr  the  cnttoii  from 
the  scciIh.     Fniiii  (>(i  to  75  iimuiils  of  sppila 


are  got  from  every  100  pounds  of  aeed  cot- 
ton. After  this  process,  it  ia  gathered  into 
bundles  and  roughly  baled.  Then  it  goes  to 
the  "compressors,"  where  it  undergoes,  un- 
<lcr  enonnous  pressure,  great  reduction  in 
bulk.  After  this,  it  is  3ul)jected  to  several 
iiiilHirtiint  pHHtesscs  ])eii>re  Iwiu;;;  ready  for 
comniercial  u»e. 

GBEAT  VALUE  IN  COTTON  SEED. 

In  no  direction  liave  mciclcni  processes 
fur  the  utilization  of  so-«'iiIIe<i  wii^to  nnite- 
riiil  ])ri)dui'0<l  largfr  or  mure  gralifving  re- 
sults than  in  the  convprsiou  of  ("ttoii  seed 
into  a  valuable  commodity, 

Fitrty  years  agi>  tlicrt^  was  no  use  for  cot- 
tnn  seed,  the  decaying  accumulations  of 
which  wore  a  menace  to  tlic  health  of 
Southern  cm iim unities.  In  1900,  when  53 
jier  cent  of  the  scfid  produced  was  utilized, 
the  i>lauters  received  $i2S.(i;S2,OOI)  for  sivd 
sold  to  the  oil  mills,  and  the  value  of  the 
products  of  those  mills  was  $41,411,000. 
Half  (40,00i*,l)n0  fiallous)  ..f  the  oil  made 
in  that  year  was  exported.  To  invest  an 
article  with  a  value  of  millions  of  <tollar9 
which,  40  years  ago,  was  deemed  wortlileaa, 
is  eerfjiinly  an  achievement,  wiirthy  of  a 
place  among  the  miracies  of  modern  times. 


COTTON  COUPRESa  AT  BIRMINOHAM,  ALABAMA. 
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INFOBMATIOH  THAT  ENRICHES  THE  MIND  AlfD  ENIJVEHS  THE  HEART 


FIRE   FIGHTING  TO-DAY 


THE  American  system  of  fighting  fire 
ia    considered  tlie  most    jKjrfect  »n 
exiBtciice.   That  tke  American  mind^ 
wliioli    runs    to    mechanical    devices    and 
machinery,     has    something    tu    do    with 
it,     there     can     be     no     doubt. 

The  Germans  and 
French  say  that  we 
onght  to  have  the  beat 
fire  departments  in 
the  world,  because  we 
have  more  fires  than 
any  other  eoniitryj 
and,  consequently, 
more  exi>erience  in 
fighting  them,  Oiir 
force  is  nearly  four 
times  that  of  Ger- 
many or  France  in 
proportion  to  the  pop- 
ulation, and  three  times  that  of  England. 

FBSQUEHCY    OF    FIKEB    IK    AHEBICAK 
CITIES. 
There  arc  several  reasons  why  our  Amer- 
ican cities  should  have  more  fires  than  Eu- 


ropean cities.  In  the  first  place,  the 
wooden  structures,  common  in  earlier  years, 
made  our  cities  almost  as  vulnerable  to  fire 
as  are  the  Chinese  and  Japanese  towns  of 
today,  where  tire  sweeps  away  whole  quar- 
ters almost  periodically.  The  value  of  one 
solid  structure  as  a 
stay  to  fire  has  been 
shown  over  and  over 
again  in  the  last 
twenty  years,  lu  tJie 
second  place,  our  cli- 
matic conditions  fa- 
vor the  fire  fiend.  In 
European  countries, 
the  temperature  is 
CDUiparatively  equa- 
ble; here,  we  always 
have  a  tropical  sum- 
mer and  a  rigorous 
winter.  After  a  summer  heat  that  dries 
e^'erjthing  to  a  tinder,  we  have  sudden-cold 
calls  for  the  lighting  of  every  stove  and  fur- 
nace, Thesudden  overheatingresultsinfiree. 
It  may  be  also  added,  thatEuropeaneconoiQ- 
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ista  mention  our  pnis- 
perity  us  a  rcasun  for 
our  many  fires;  we 
bear,  witliout  com- 
plaint, a  yearly  fire  loss 
that  to  Euroiwaii.-i, 
seems  a  wicked  and  im- 
nccessary  waste.  Our 
American  fire  huiises 
eoniparc  favorably  with 
those  of  Eiir(i]ic,  al- 
though some  of  tlic 
English  cities  prnviiie 
better  accominoilatii>ns 
in  the  Vtiiy  of  gym- 
nasiums and  liaths  llian 
any  of  onr  dei)art.meuti5. 
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ista  mention  onr  pros- 
perity as  II  roiisoii  for 
our  many  fires;  wo 
bear,  witlunit  wm- 
plaint,  a  yearly  fii-u  loss 
that  to  Eiirojx;iinri, 
aeems  a  wicked  an<l  itit- 
iiccessary  waste.  Our 
American  fire  houses 
compare  favorably  with 
iLoae  of  Eiirdpe,  al- 
though wmic  of  the 
English  fities  pi-oviile 
better  acooiiiiiiotlatitiiis 
in  the  way  of  pyin- 
nasiiiins  and  haths  Ihan 
any  of  our  departments. 


A  THOVSASn  TniNOS  WELL  WORTH  KNOWTXO  3'7 


378 


A  THOUSAND  THINGS  WELL  WORTH  KNOWING 


One  difference  between  London  and  Chi- 
cago is  that  there  the  fire  stations  offer  liv- 
ing accommodations  to  the  wives  and  chil- 
dren of  the  married  men. 

OLASGOW'S  SUF£BB  FIBE-ENGINE 

HOUSE. 

Glasgow  boasts  of  an  even  finer  fire  house 
than  London  can  show.  Its  headquarters 
fire  station,  opened  in  1898,  is  a  six-story 
building,  with  a  granite  and  marble  front. 

The  walls  of  the  rooms  where  the  en- 
gines and  trucks  stand  are  of  highly  pol- 
ished onyx  and  granite.  The  building 
contains  a  large  sitting-room,  billiard  room, 
and  gymnasium.  Tlie  fire  station  cost 
$300,000,  and  is,  probably,  the  finest  in  the 
world. 

VALUE  OF  TIME  IN  FIRE  FIGHTING. 

There  is  no  business  in  which  the  value 
of  the  stitch  in  time  tells  more  than  in  fire 
fighting.  The  insignificant  burning  of  a 
window  curtain  may,  in  two  hours,  become 
a  blaze  before  which  a  thousand  men  and 
an  equipment  costing  millions  of  dollars 
will  stand  helpless.  Therefore  the  finest 
record  of  anv  (le])artment  is  likely  to  Ix) 
found  in  the  number  of  small  fires  put  out 
before  they  become  dangerous  to  property 
and  life. 

CHICAGO'S  FIBE  BEFABTMENT. 

The  last  printed  report  of  the  Chicago 
fire  department,  which  may  be  taken  as 
typical  of  that  in  this  country,  shows  that 
in  1901,  out  of  a  total  of  5,135  fires,  the 
loss,  at  1,716  fires,  was  less  than  $10.  At 
1,334  fires,  the  loss  was  Ix^tween  $10  and 
$50;  at  1,074  fires,  the  loss  was  between 
$100  and  $1,000. 

On  paper,  the  record  of  an  ordinary 
days  work  by  our  fire  department — the  ex- 


tinguishing from  ten  to  fifteen  insignificant 
blazes,  with  a  loss  of  from  $10  to  $25  a 
piece — looks  insignificant  In  reality,  it  is 
one  to  be  proud  of,  for  it  shows  that  the 
vital  elements  of  a  perfect  fire  department 
— the  ability  to  put  out  the  blaze  in  as  few 
seconds  as  possible,  the  ounce  of  prevention, 
has  been  attained.  The  $25  fire  is  not  a 
spectacular  affair,  yet  it  is  the  one  over 
which  the  fire  department  may  really  take 
pride.  The  gradual  decrease  in  the  average 
loss  per  fire  attests  the  value  of  its  work. 
In  1876-1880,  the  average  loss  at  impor- 
tant fires  was  $2,786;  in  1896-1901,  it  had 
fallen  to  $876.  As  already  said,  the  first 
aim  of  a  per'fect  fire  department  is  to  put 
out  the  fire  as  soon  as  possible ;  and  to  this 
end  every  important  device  introduced  in 
the  last  thirtv  years  has  tended.  First,  find 
out  where  the  fire  is;  second,  get  the  ex- 
tinguishing apparatus  there  as  fast  as  pos- 
sible; third,  put  out  the  fire,  using  any 
device  that  serves,  with  as  little  loss  to 
property  as  possible. 

THE    ELECTRIC    FIBE    ALARM    SERVICE. 

In  early  times  fire  towers  were  used  ex- 
tensively, but  these  gave  way  in  1873  to 
electricity,  which  became  known  as  the 
electric  tire  alarm  system.  Chicago  alone 
has  something  like  2,600  stations,  or  fire 
alann  boxes,  attached  to  poles  distributed 
throughout  the  city.  Then  there  are  him- 
dreds  of  ^Svatch  service''  fire  call  boxes 
which  are  located  in  private  stores,  manu- 
facturing establishments  and  at  the  big 
packing  houses.  The  directions  on  each 
box,  which  are  painted  red  and  are  sur- 
mounted by  a  red  light,  are:  "Turn 
the  Handle  to  Right  Until  Door  Opens. 
Then  pull  inside  Hook  Once  and  Shut 
the    Door."      The    opening   of   the    door 
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of  the  box  rings  a  bell  in  the  door,  which  is 
intended  to  notify  anyone  in  the  neighbor- 
hood, especially  a  policeman,  that  the  box 
has  been  opened.  When  the  inside  lever  is 
pulled  down  and  let  go,  it  sets  in  motion 
a  certain  clock  work  that  ticks  out  the  num- 
ber of  the  box  three  times  in  succession  at 
headquarters.  Xot  only  that,  but  it  makes 
a  record  upon  a  tape,  showing  tlie  number 
of  the  box  and  tlie  exact  second  at  which 
the  lever  was  pulle<l.  An  operator,  who 
sits  night  and  day  beside  the  instrument  at 
headquarters,  notes  the  number  and  selects 
from  a  drawx>r  a  certain  disk,  wliich,  when 
placed  in  the  proper  apparatus,  causes  the 
alarm  to  be  rung  in  all  houses  throughout 
the  city.  The  average  time  for  sending  out 
an  alarm  to  all  parts  of  the  city  is  about 
ten  seconds. 

FIBE   EiaHTINa  IN  LONDON. 

In  London  the  signal  from  a  street 
station  sounds  in  the  nearest  fire- 
liouse.  The  objection  to  this  is  tliat  that 
j)articular  engine  may  he  out,  which  might 
mean  mucli  l)efore  another  engine  could  be 
notified.  At  headquarters,  the  moment  an 
alarm  is  sent  out  Avhich  calls  away  an  en- 
gine, a  note  is  made  of  it  upon  a  frame  or 
chart,  which  shows  at  a  glance  the  sign 
"out''  opposite  the  engine's  numl>er.  When 
the  company  returns  to  the  house,  the  first 
thing  the  captain  does  is  to  report  the  re- 
turn of  his  company  to  headquarters.  When 
an  alarm  is  received  at  the  engine  house, 
all  is  orderly  excitement.  The  chains  fall 
doAvn  from  in  front  of  the  horses,  allowing 
them  to  run  to  their  places  in  front  of  the 
engine  or  hose  trucks,  the  men  come  sliding 
do^vn  the  brass  poles  from  the  story  above, 
and  the  collars  are  snapped  around  the 
horses'  necks,  and,  by  the  time  the  signal 


stops,  all  is  ready  for  a  dash  out  of  doors 
or  a  quiet  return  to  quarters. 

AWAY     IN     TEN     SECONDS     FROM     THE 

The  equipment  that  "makes  the  departure 
of  a  fire  engine  from  it^  house  possible  in- 
side of  ten  seconds  after  the  first  clang  of 
the  alarm  bell,  wuth  steam  up  and  its  regu- 
lar crew,  is  the  result  of  many  inventions 
and  persistent  drill.  As  it  is  essential  that 
no  time  l)e  lost  in  getting  up  steam  in  the 
engine,  steam  is  always  maintained  under  a 
pressure  of  from  five  to  twenty  pounds  in 
the  engine  boiler  by  means  of  a  stationary 
boiler  in  the  basement.  This  is  connected 
with  the  engine  by  a  pipe  wliieli  is  discon- 
nected  automatically  when  the  horses  start 
off.  At  the  same  instant  the  fireman  lights 
the  fire  under  the  engine  boiler  with  a  hand- 
ful of  oil  waste,  and  by  the  time  it  has  gone 
two  blocks,  there  is  a  blaze  of  hot  coals  and 
a  head  of  steam  to  work  with.  Electricity 
drops  the  stall  chains  in  front  of  the  horses 
at  the  same  time  it  lK\gins  to  ring  the  alarm. 
The  m(»ii,  who  sleep  with  one  eye  open, 
come  <low-n  the  poles  faster  than  they  '^ould 
tumble  down  any  staircase. 

THE  FIRE  HORSES. 

The  fire  horses,  two  for  light  engines, 
and  three  when  the  machines  weigh  more 
than  four  tons — are  trained  as  finelv  as  the 
men.  They  are  the  pets  of  the  house  and  of 
the  neighlx)rhood.  Some  of  them  learn  in 
a  week  to  run  to  their  places  at  the  signal ; 
others  require  a  month's  training.  The 
lessons  are  simple  enough.  A  raw  horse  is 
made  to  feel  the  whip  as  he  hears  the  signal 
bell.  If  he  is  an  intelligent  animal,  the 
two  so  soon  become  synonymous  that  he 
starts  for  his  place  the  instant  the  bell 
rings.      Many  horses  seem  to  know  quite  as 
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well  as  the  men,  when  the  alarm  is  one  tiat 
means  business.  They  really  seem  to  count 
the  strokes. 

ELECTRICITY   FOB  FIBE  ENGINES. 

It  is  highly  probable  that  the  days  of  the 
fire  horse  are  numtered.  Steam  as  a  motive 
power  for  fire  engines,  although  used  in 
several  American  cities,  and  in  many  Eu- 
ropean ones,  has  never  found  favor  in  Chi- 
cago. The  difficulty  in  getting  up  power 
quickly  enough  seems  to  \>e  the  trouble. 
Electricity,  however,  which  is  now  used  in 
Paris  and  Berlin,  is  pretty  certain  to  dis- 
place the  horse  within  the  next  few  years. 
Its  chief  advantages  are  that  it  makes  a 
quicker  start  possible  than  with  horses,  and 
that  the  same  power  which  propels  the  ma- 
chine through  the  streets  can  be  used  for 
pumping-aj)paratus  when  the  fire  is 
reached.  Moreover,  no  fire  is  needed,  thus 
doing  away  with  lots  of  smoke  and  noise 
that  add  to  the  confusion  inseparable  from 
any  fire  alarm.  Another  fact  in  favor  of 
electricity  is  that  if,  as  so  often  happens, 
there  is  no  fire  worth  talking  alx)ut,  or  one 
that  can  bo  put  out  with  an  extinguisher, 
there  is  no  loss  of  fuel  and  labor.  At  pres- 
ent, every  engine  is  expected  to  arrive  at 
the  fire  with  its  own  fire  blazing  hot.  The 
cleanliness  and  neatness  of  an  engine  house 
that  requires  no  boiler,  handles  no  coal  or 
ashes,  and  keeps  no  horses  on  its  premises, 
may  be  imagined.  Heretofore,  it  has  Ix^en 
objected  that  if  electrical  apparatus  gets 
out  of  order  the  men  are  helpless,  and,  for- 
merly, electricity  was  not  so  commonly  used 
as  at  present ;  this  may  have  liad  some  force. 

HODEBN   EQUIPMENT   FOB   nBE-EIOHT- 

ING. 

The  modern  equiimient  for  fire  fighting 
consists  of  engines  for  pumping  water,  hose 


for  distributing  it  at  the  fire,  various  sizes 
and  lengths  being  used,  according  to  need, 
ladders  for  getting  up  into  buildings,  life- 
lines, and  nets  into  which  people  jump,  if 
they  have  to.  Each  hose-cart  also  carries 
two  chemical  extinguishers,  having  a 
capacity  of  fifty  gallons  each.  In  the  last 
five  years  an  average  of  forty  fires  a  year 
has  been  put  out  with  the  aid  of  these  ex- 
tinguishers alone.  The  ladders  are  of 
various  types,  from  small  ones,  to  be  car- 
ried by  the  firemen,  to  the  extension  ladders 
raised  by  a  crank,  which  reach  to  a  height 
of  ninety  feet,  or  to  the  sixth  story  of  an 
ordinary  building. 

COMPBESSED-AIB   EXTENSION     LADDEB. 

One  of  the  most  interesting  novelties 
shown  at  the  Paris  Fire  Congress  of  1900 
was  an  eightv-five-feet  extension  ladder 
from  Frankfort,  Germany,  built  on  the 
telescope  plan,  and  raised  by  compressed 
air  to  its  full  height  in  25  seconds. 

THE  SCALING  LADDEBS. 

The  scaling  ladders  used  by  firemen,  to 
climb  up  the  outside  of  a  building  where 
ordinary  ladders  fail,  consist  of  long  poles 
into  which  crosspieces,  or  rungs,  are  in- 
serted, by  which  a  man  may  climb.  At  the 
end  of  each  pole  is  a  long  spike-projection, 
to  be  thrust  through  the  window  sash.  With 
a  supply  of  such  ladders  trained  firemen 
can  get  to  the  top  of  a  building  in  an  in- 
credibly short  time. 

THE  WATEB  TOWEB,  SEABCHLIGHT  AND 

GUN. 

It  is  largely  a  m a tter-of -practice  period. 
In  addition  to  all  this  aj)paratus,  there  nmst 
also  be  mentioned  the  water  to\ver,  which 
raises  a  hose  nozzle  to  the  level  of  the  upper 
stories,   a  searchlight,  for  use  upon   dark 
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nights,  and  a  gun,  by  which  a  rope  may  be 
sent  up  to  the  tops  of  buildings. 

In  the  fireboat  Illinois,  Chicago  has  the 
most  powerful  and  effective  fire  fighter  in 
the  world.  There  is  a  boat  in  New  York 
that  approaches  it  in  completeness  and 
capacity  to  throw  river  water,  yet  nowhere 
has  it  an  ecjual.  The  Illinois  was  built  in  the 
year  1888,  and  is  the  newest  and  most  mod- 
ern fire  boat  that  floats.  The  Illinois  is 
118  feet  in  length,  twenty-four  feet  in 
depth,  and  has  a  hold  depth  of  twelve  and 
a  half  feet.  To  construct  and  fit  it  out 
cost  about  $100,000.  In  viewing  it  from 
some  distance  an  uninitiated  observer  might 
well  take  it  for  an  engine  of  destruction  in- 
stead of  saving  warfare,  for  its  big  brass 
bores  at  the  bow  and  stern  suggest  the  shell- 
throwing  howitzers  we  read  about.  The 
Illinois  is  throughout  protected  from  fire, 
its  exterior  and  interior  being  metal  plated. 


The  hull  of  the  boat  has  two  novel  features 
suggested  by  its  liability,  in  the  winter  sea- 
son, to  meet  ice  obstructions.  The  prow 
does  not  extend  down  into  the  water  the 
usual  depth,  while  the  bottom  line  of  the 
vessel  slopes  upward,  so  that  when  the  boat 
encounters  ice  in  hurrying  to  the  scene  of 
a  conflagration,  it  glides  upon  it,  and  its 
own  weight  carries  down  the  ice. 

All  the  machinery  of  the  Illinois  is  be- 
low the  water  line.  There  are  six  double 
cylinder  engines,  three  of  which  supply  the 
power  of  operating  the  great  double  i)umps 
which  rush  the  water  through  the  stand 
pipes  and  hose  lines.  The  other  three  en- 
gines run  the  electric  dynamos  and  supply 
motive  power  to  the  boat.  So  powerful  are 
the  pumps  of  this  boat  that  eleven  streams 
of  water  may  be  thrown  at  one  time,  or  a 
double  stream  may  be  shot  up  to  a  distance 
of  one  hundred  and  ninety  feet. 


WHAT  A  POUND  OF  COAL  CAN  DO 


Considerable  interest  has  been  evinced 
as  to  what  a  pound  of  coal  could  do.  An 
experienced  engineer  has  taken  the  time 
to  figure  out  the  power  in  a  pound  of  coal 
and  the  results  of  his  calculations  are  as 
follows : 

ITS     WONBKRFUL   POTENTIAI<   ENERGY. 

A  pound  of  coal  can  produce  sufficient 
power  to  pull  a  largo  express  train  a  dis- 
tance of  one-sixth  of  a  mile,  going  at  the 
rate  of  50  miles  an  hour.  A  pound  of  aver- 
age coal  contains  about  10,000  heat  units. 
This  would  be  somewhat  smaller  in  size 
than  a  man's  fist.  If  this  pound  of  coal 
could  be  burned  completely  and  entirely 
under  water,  and  all  of  its  heat  should  go 


into  the  water,  625  pounds  of  water  could 
be  raised  to  the  height  of  one  foot. 

THINGS  AUffOST  INCREDIBLE. 

If  the  same  pound  of  coal  could  be 
burned  in  water  one  foot  deep,  with  a  tem- 
perature of  64  degrees,  and  all  the  heat 
from  this  coal  should  be  imparted  to  the 
water,  it  would  become  16  degrees  hotter, 
thus  being  suitable  for  a  bath.  If  adapted 
to  mechanical  work,  the  10,000  heat  units 
in  one  pound  of  coal  would  be  equivalent  to 
236  horse  power.  This  amount  of  potential 
energy  is  sufficient  to  haul  a  train  of  eight 
cars  for  a  period  of  one  fifth  of  a  minute, 
or  a  distance  of  one  sixth  of  a  mile.  It  is 
also  capable  of  drawing  a  cable  train^  in- 
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eluding  the  grip  car  and  trailer,  for  a  dis- 
tance of  two  miles,  at  the  rate  of  nine  miles 
an  hour.  It  will  also  pull  an  electric  car 
well  filled  with  passengers  for  two  miles 
and  a  half,  at  the  rate  of  ten  miles  an 
hour. 

Compared  with  the  work  of  a  strong  man, 
this  pound  of  coal  would  do  the  work  of  five 
men  for  one  minute.  Another  line  of  work 
in  which  the  superiority  of  a  pound  of  coal 


is  shown  beside  the  labor  of  a  man,  is  that 
of  sawing  wood.  A  man  may  consider  him- 
self a  swift  sawyer  by  making  sixty  strokes 
a  minute,  each  stroke  of  the  blade  having 
progressed  five  feet  a  minute,  but  a  circular 
saw  drawn  by  machinery,  may  be  put 
through  70  times  that  distance,  and  saw  70 
times  as  much  wood.  Still,  this  little  pound 
of  coal  has  the  power  to  keep  in  operation 
180  such  saws. 


THE  CYCLONE 


The  general  ideas  on  the  subject  of  cy- 
clones are  rather  vague.  Take  a  small 
butter  pot,  and  set  it  down  on  your  largest 
map  of  the  world  at  about  20  degrees  north 
latitude,  anywhere  in  the  Athintic  between 
two  continents,  sav  east  of  the  West  Indies. 

ITS  PATHWAY. 

Then,  with  a  piece  of  whalel>one  twice  as 
long  as  frcmi  the  butter  pot  to  the  Xorth 
Pole,  Ix'ut  into  a  paralx)la,  with  one  end  at 
the  pole,  llie  other  at  the  butter  iK)t,  mark 
out  thus  the  path  of  the  cyclone.  The  apex 
of  the  Ix'nt  whalebone  will  be  somewhere  in 
the  western  United  States.  Imagine  your 
butter  pot  to  l)e  revolving  on  its  own  center 
in  the  manner  of  the  hands  of  a  watch,  at 
the  rate  100  miles  an  hour. 

ITS  EDGES. 

Its  northwestern  edge  will  l>e  the  danger- 
ous storm  rim,  blowing  a  hurricane,  lashing 
the  seas,  and  precipitating  the  rain;  the 
«ther  edges  will  l)e  breezy,  but  not  so 
stormy,  as  they  contain  less  moist  air. 

ITS  CENTEB. 

The  center  will  \ye  the  low  barometer  and 
calm  area,  because  here  the  air  has  less 


weight  and  is  flowing  upward.  Now,  move 
your  pot  slow^ly  along  the  parabola,  still 
supposing  it  to  be  turning.  By  the  time 
you  reach  the  center  of  the  United  States, 
exchange  the  pot  for  a  saucer,  with  the  same 
supposed  conditions,  only  by  this  time,  if 
wintry,  a  snow  storm  will  take  the  place  of 
the  rain.  Keep  it  moving  circularly,  and 
northward  also  along  the  parabola,  and 
alx)ut  Hudson  Bay,  change  to  a  breakfast 
plate,  and  in  Greenland,  to  a  dinner  plate, 
and  alx)ut  the  SOth  degree  north,  before  the 
storm  reaches  the  size  of  a  buggy  wheel,  it 
breaks  up. 

ENLAKGEMENT    OF    THE    STOBM   SPACEw 

Thus  you  see  the  s])ace  over  which  the 
storm  travels  enlarges  as  it  passes  north,  the 
winds  blow  around  its  rim,  and  the  calm 
center  moves  with  it. 

THE  HOBN  CABB. 

l^^ariners  now  carrv  what  is  called  a 
horn-card,  a  transparent  piece  of  flat 
cow's  horn,  with  a  circle  on  it,  inside  which 
are  several  smaller  circles,  with  arrows 
pointing  as  a  w^atch's  hands  travel.  When- 
ever the  barometer  changes  and  clouds  scud 
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bj,  this  hom-card  is  placed  on  the  chart  at 
the  ship's  position.  Knowing  the  wind's 
direction  and  the  weight  of  the  air,  the 
horn-card  tells  whereabouts  in  the  cyclone's 
course  the  ship  is,  and  from  this  is  reasoned 
how  to  sail  to  avoid  its  violence,  or  if  un- 
avoidable, how  to  manage  in  it,  and  if 
possible  to  profit  by  it. 


The  formation  and  development  of  a  cy- 
clone is  thus  described  by  the  intelligent 
observer  of  its  progress,  who 
furnished  the  accompanying 
illustration. 

"In  the  afternoon  a  cloud 
of  suioke  vias  noticed  on  the 
horizon  a  few  miiee  away.. 
Spiral  puffs  arose  from  time 
to  time,  and  wo  wondered 
whose  house  was  burning. 
Presently  we  noticed  a  cloud 
in  the  sky  above  the  burning 
house,  of  the  same  color, 
only  darker. 

"The  cloud  was  quite  a 
distance  above,  and  entirely 
detache<l  from  the  smoke 
below.  While  we  looked  a 
long  finger  suddenly  de- 
scended from  tlio  upper 
cloud  and  touched  Ihe  'burning  house,' 
and  the  two  united  and  moved  rap- 
idly forward.  Then  we  knew  there 
was  no  burning  bouse,  and  that  wc 
had  witnessed  the  formation  of  a  cy- 
clone. Those  who  were  nearer  than  we  were 
told  us  that  they  first  noticed  a  little  whirl 
of  dust,  such  as  one  often  sees  in  a  dusty 
road.  Only  a  foot  or  two  high  at  first,  it 
osoally  scatters  and  disappears  in  a  few 


minutes.  This  one  did  not.  It  rapidly 
grew  larger  and  clung  to  the  same  spot.  The 
cloud  we  saw  in  the  sky  did  not  come  from 
anywhere.  It  suddenly  formed  in  the  sky 
above  the  little  whirl  of  dust,  grown  larger 
by  that  time. 

TWO  CLOUDS  mniE. 
"The  two  clouds  moved  forward  at  once 
on  uniting.  The  long  finger  thickened  at  the 
top,  forming  an  inverted  cone.  The  lower 
cloud  became  absorbed  in  the  upper,  form- 
ing an  immense,  funnel-shaped,  whirling 


Dy  courtBB)'  of  "The  Oaki." 
A  CYCLONE  AS  IT  STRIKES. 
(From   a    photograph.) 

horror,  of  inky  blackness.  I'lashcs  of  light- 
ning constantly  darted  forth  from  its  sides, 
and  a  sullen,  thunderous  roar  was  continu- 
ous. It  moved  with  a  swaying,  graceful 
motion,  rising  and  falling  with  the  inequal- 
ities of  the  ground.  It  seemed  to  move 
slowly.  A  good  horse  could  outnm  it.  As 
the  long  finger  swayed  back  and  forth  what- 
ever it  touched  vanished. 

"Houses,  barns,  haystacks  and  trees,  all 
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were  taken  up  by  the  suction  of  the  cyclone. 
The  whirling  motion  was  so  rapid  the  eye 
could  not  follow  it,  but  the  forward  move- 
ment was  so  slow  that  anyone  who  saw  it 
in  time  could  easily  get  out  of  its  way. 
For  that  reason  few  lives  were  lost.  It 
lasted  three-quarters  of  an  hour,  then  it 
struck  a  slight  shower  cloud  and  dispersed. 
Its  track  was  eighteen  miles  long  and  one- 
quarter  mile  wide.  It  came  within  a  half 
mile  of  our  home.  The  courageous  photog- 
rapher who  took  the   picture  was  handi- 


capped somewhat  by  his  shrieking  family 
clinging  to  him  and  trying  to  get  him  into 
the  cyclone  cave. 

"The  photograph  does  not  do  justice  to 
the  ^sitter,'  as  at  the  moment  of  taking  tlie 
shot  it  was  passing  over  a  plowed  field,  and 
the  dust  it  kicked  up  destroyed  the  sym- 
metry of  its  funnel.  There  was  no  other 
cloud  in  the  sky  except  the  cyclone.  We 
could  see  the  blue  sky  above  and  on  all  sides 
of  it  all  the  timq,  in  unique  and  startling 
contrast'' 


HOW  MUSIC  IS  PRINTED 


Millions  sing  popular  songs,  but  few 
know  what  a  page  of  music  represents.  Just 
to  give  an  idea  of  the  subject,  it  may  be  put 
down  in  the  outset  that  an  ordinary  piece, 
of  three  sheets,  selling  for  10  cents,  in- 
volves the  use  of  more  than  5,000  separate 
types. 

Chicago  is  one  of  the  great  music  pub- 
lishing centers  of  the  country,  and  its  daily 
output  ranges  through  all  the  grades  of 
vocal  and  instrumental  literature — ^from 
the  symphony  for  a  full  orchestra,  repro- 
duced for  the  first  time  from  the  manu- 
script of  the  Chicago  composer,  to  the 
cheajKist  reprint  of  the  newest  thing  in 
concert  hall  music. 

WOMAN  IN  MUSIC  PBINTINa. 

Woman  is  on  an  equality  with  man  in 
this  department  of  the  publishing  trade. 
She  commands  a  man's  wages  for  "com- 
position," and,  as  the  work  is  of  the  most 
delicate  and  perplexing  kind,  her  patience 
and  dexterity  usually  give  her  a  marked 
superiority  over  the  men  of  the  guild. 


DIFFERENT  METHODS  IN  PBINTING. 

A  composer  with  a  piece  of  music  to  pub- 
lish has  his  choice  among  four  kinds  of 
printing.  If  he  is  rich,  he  may  have  the 
score  engraved  on  copper  and  printed  as  if 
it  were  an  expensive  picture,  or  he  may 
have  it  stamped  in  zinc,  or  it  may  be 
lithographed.  But  if  he  is  bent  on  money- 
making  and  celebrity,  he  will  go  to  the 
musical  type-setter. 

THE  MUSIC  PRINTER'S  CASE. 

The  case  of  the  music  printer  is  divided 
into  700  boxes,  one  for  each  character,  and 
the  comfKjsitor  must  have  learned  her  case 
perfectly  or  she  will  be  able  to  make  poor 
headwav  with  her  work.  First,  she  sets  the 
character  for  the  clef,  and  the  end  of  the 
staff.  Then  she  inserts  the  sharps  or  flats 
of  the  signature,  and  spaces  out  the  staff 
with  short  pieces  of  brass  rule.  Next,  she 
pieces  to  get  her  figures  and  staff  rules  to 
indicate  the  time. 

THE  NOTES. 

Suppose  the  first  note  of  the  piece  of 
music  is  a  quarter-note  in  the  second  space, 
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with  a  sharp  before  it.  The  compositor 
puts  in  the  sharp  first  and  fills  up  the  space 
with  bits  of  brass  rule  to  continue  the  staff ; 
then  she  inserts  the  body  of  the  quarter- 
note  with  two  lines  below,  and  above  it  puts 
the  two  types  necessary  to  make  the  stem 
of  the  note,  and  to  keep  the  staff  unbroken. 
Sometimes  five  more  separate  types  must 
be  inserted.  A  measure  of  eight  consecu- 
tive notes,  three-four  time  and  a  tenor  clef 
indicated,  seem  to  contain  ten  characters. 
As  a  matter  of  fact,  the  number  is  78,  at 
the  very  least,  and  more  if  the  measure  has 
accidentals  or  complicated  harmony.  It 
takes  about  five  years  for  an  apprentice  to 
learn  the  trade.  It  is  not  necessary  to  have 
musicians  to  set  music  type,  yet  in  correct- 
ing proof  it  is  the  aim  of  the  typesetters  to 
know  enough  music  to  avoid  errors. 

MTTSIC    TYPE. 

On  this  side  of  the  Atlantic  music  type 
is  made  only  in  Philadelphia,  and  so  great 
is  its  cost  that  it  is  never  put  to  the  wear 
and  tear  of  the  presses.  As  soon  as  the 
proof  is  corrected  by  the  proofreader,  the 
form  of  type  is  molded  in  wax  and  then 
an  electrotype  is  cast  from  this  matrix. 
After  that  comes  the  tedious  work  of  dis- 
tributing the  several  thousand  types,  for 
the  wax  sticks  in  between  and  makes  the 
sorting  of  the  type  difficult. 

LITHOGBAPHIC  PROCESS  OF  ENORAVINO 

FOB  MUSIC. 

Next  in  importiince  is  the  lithographic 
process  of  engraving  for  music.    A  plate  of 


zinc  is  ruled  off  with  the  series  of  five  lines 
of  the  staff.  Then  the  music  is  copied  in 
reverse  on  the  zinc,  and  the  engraver,  with 
many  separate  dies  and  punches,  stamps  in 
the  notes,  bars  and  rests.  When  this  is  done 
and  the  plate  is  hammered  straight,  it  is 
filled  up  with  thick  transfer  ink.  An 
etcher's  proof  is  taken  of  this,  and  while 
the  ink  is  yet  wet,  it  is  pressed  upon  a 
lithograph  stone.  From  this  point  the  work 
of  printing  is  the  same  as  that  of  a  one- 
color  lithograph,  that  is,  the  stone  is  kept 
wet  and  the  ink  adheres  only  to  the  char- 
acters of  the  music. 

Sometimes,  to  avoid  expense  in  printing 
small  batches,  music  is  printed  direct  from 
the  stamped  zinc  sheets.  In  this  case  bees- 
wax is  filled  into  the  lines  and  dots  for  some 
depth,  as  otherwise  there  would  be  so  much 
ink  taken  up  by  the  indentations  that  the 
sheet  music  would  be  blurred. 

THE   PROCESS  OF    PBINTING. 

In  printing  the  music,  dampened  paper 
is  used.  In  the  press,  a  heavy  bed  of  iron 
supports  the  engraved  plates  with  paper  on 
them.  By  means  of  a  big  capstan  wheel, 
this  l)ed  is  moved  in  bc^tween  two  iron  cylin- 
ders moving  in  the  same  direction.  A  heavy 
blanket  of  felt  is  wrapped  al)out  the  upper 
roller,  and  the  pressure  causes  the  ink  in 
the  plate  to  be  sucked  up  on  the  paper. 
These  prefises  must  be  run  by  hand,  and  the 
plate  inked  and  .wiped  off  for  each  impres- 
sion. Thus  the  cost  of  printing  is  about 
half  a  cent  a  sheet. 


A  BIG  CLOCK 


On  the  House  of  Parliament  in  London 
is  a  clock,  the  striking  part  of  which  takes 
one-half  a  day  to  wind  up.    The  clock  has 


four  dials — one  on  each  side  of  the  square 
tower.  See  illustration  on  page  332  of  this 
book. 
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HOW  THE  MODERN  THEATER  IS  CONDUCTED 


Something  of  the  glamour  of  romance 
and  mystery  veils  the  world  behind  the  foot- 
lights to  those  who  have  never  lived  within 
that  mystic  circle,  but  the  life  is  anything 
but  romantic  and  mysterious  to  the  players 
and  the  workers. 

THE  THEATER  WOBKHOUSE. 

On  the  contrary,  while  to  the  public  a 
theater  is  a  playhouse,  it  is,  to  those  con- 


less  plays,  and  selects  the  one  he  thinks  will 
moat  please  the  public 

THE  KAITAQEB'S  SELECTION  07  A  PLAY. 
These  manuscripts  are  obtained  either 
from  tlie  playwright  direct,  or  from  the 
playwright's  agent.  Accompanying  each 
manuscri])t  is  a  statement  of  the  royalty  to 
be  paid  for  the  plays  used.  This  right  of 
royalty   sometimes   costs   the    manager  as 


WHERE  COSTUMES   ARB  MADE. 


nected  with  it,  something  of  a  workhouse. 
Either  a  mental  or  physical  effort  is  re- 
quired almost  every  minute  of  one's  work- 
ing hours.  The  ceaseless  routine  of  duties 
necessary  to  the  completion  of  each  produc- 
tion commences  at  the  desk  of  the  man- 
ager, who  reads  the  manuscripts  of  count- 


much  as  $1,000  a  week.  There  are  plays 
that  cost  even  more  than  that;  but  the  aver- 
age cost  is  about  $500  per  week. 
THE  STAQE  DIBECTOB'S  FBEFABATI0H8. 
After  the  manager  has  selected  a  play  to 
follow  any  given  production,  the  manu- 
scripts go  immediately  to  the  stage  director. 
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who  is  the  power  behind  the  throne  (foot- 
lights), and  ihe  autocrat  of  the  world  on 
and  beneath  the  stage.  It  is  his  province  to 
direct,  and  his  duty  to  apportion,  the 
various  tasks  involved  in  the  mechanical 
construction  and  the  mental  preparation  of 
a  play. 
After  having  read  the  mannscript  the 


THE   SCENIC    ASTIST,    PBOPEETT    HAF. 

ELECTBICIAlf     AND     STAGE     CAB- 

FENTEK. 

This  finished,  he  turns  over  the  scene  ploi 
to  the  scenic  artist,  who  immediately 
wrinkles  bis  browe  for  an  imaginative  con- 
ception of  an  original  interior  or  a  fresh 
landscape.     The  stage  director  assigns  the 


Br  courteiT  of  Oeo.  R.  Lawrence.  Clileiso. 
VIEW  SHOWING  PROSCENIUM  AND   BOX  ARRANGEMENT  OF  A   MODERN   THEATEK. 
lUlnoli  Theater,  Chicago. 


stage  director  begins  "to  plot,"  not  like  the 
villain  in  the  play,  but  with  pencil  and 
paper.  Using  those  business  materials,  he 
draws  the  scene  plot,  and  several  other 
minor  plots,  varying  in  nnmber  and  im- 
portance according  to  the  extent  of  the  pro- 
duction. 


property  plot  to  the  property  man,  who  be 
gins  to  get  the  hundred  and  one  articles 
that  are  to  be  a  part  of  the  coming  produc- 
tion. The  light  plot  goes  to  the  electrician, 
who  at  once  b^ns  planning  the  light 
effects  for  this  particular  play.  Still  an- 
other plot  goes  to  the  stage  carpenter,  who 
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sets  about  witli  saw,  Immmer  and  but  the  part  he  would  most  like  to 
play  is  not  always  the  pait  he  could 
play  best.  As  to  that,  the  st-age  di- 
rector is  the  judge,  and  ui)on  the 
t'orpcctuess  of  liis  jiidf^'ieut  frequently 
depends  the  success  of  tlie  productiou. 


mils  to  make  such  friinies  as  arc  necessary 
THE  ORCHESTBA  LEASES. 


The  '"plotting"  does  not  end  here,  for,  the 
leader  of  the  orchestra,  whoso  duty  it  is  to 
select  the  proper  .charac 
tcr  of  iiniHic  for  each 
situation  —  something 
trenjulous,  for  the  tears, 
sonietliing  lively,  for 
laughter,  and  sonietliing 
heroic  for  the  luelodra- 
niatic,  is  given  a  "plot." 

ASSIQNMENT  OF 
PARIS. 

Those  plots  having 
been  formed  and  tlis- 
tribuled,  the  stJige  man- 
UjTcr  then  imxH-cds  to 
cant  the  play — that  is, 
he  mentally  canvasses 
tJio  iiidividnal  talents 
of  tlie  menibeps  of  tlie 
wunpany  and  ji.ssi^jn-i  to 
each  one  the  jmrt  most 
auited  to  that  jHM-sim. 
Sometimes  a  player  pcis- 
sojwcs  snfiicient  vei-.ia- 
tility  to  fill  any  role, 
hnt  such  viTsatility  is 
rare.  Good  jndfrment 
in  aiJsifniing  tli<^  parts 
is  then'fore  an  indis- 
I>enrtahle  attribute  of  a 
good  stagp  nninagor. 
Not  every  player,  to  l»n 
snro,  is  invariably  ns- 
sigiied  to  the  part  lie 
would  most  like  to  play, 
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VT  IK  TBS  "tUBB." 

While  the  property  man  goes  about  the 
getting  together  of  the  "props"  tHe  seenie 
artists  high  up  in  the  flies  are  busily  work- 
ing upon  the  scenery  for  Ae  coming  pro- 
duction. Tlie  paints  are  "cooked"  and  the 
colors  blended  upon  such  canvases  as  are 


are  the  methods  of  the  modem  stage  that  a 
locomotive  may  be  made  to  appear  aa  if 
going  through  flames  at  a  terrific  rate  of 
speed,  while  in  fact  it  is  absolutely  station- 
ary. Flame  is  often  made  with  cloth  and 
colored  lights.  Steam  is  made  to  take  the 
place  of  smoke.     The  ear,  too,  is  deceived 


MODEL  FOR  STAGE 


to  be  used.  For  each  production  there  is 
an  entirely  new  outfit,  giving  a  freshness  of 
scenic  investiture  to  each  play  that  is  prac- 
tically impossible  with  traveling  organiza- 
tions. 


In  producing  plays  at  the  present  time 
nothing  is  impossible.  Lightning  is  made 
to  go  zig-ziig  across  the  stage  at  the  will  of 
the  electrician,  miniature  lakes  and  foun- 
tains are  the  work  of  the  stage  carpenter 
and  manager,  and,  in  fact,  so  far  advanced 


as  well  as  the  eye,  and  thus  tlie  most  realis- 
tic etfecis  are  achieved. 

All  this  varied  and  elaborate  procedure 
involves  a  large  expenditure,'  which  finds 
its  return,  with  a  very  handsome  margin  of 
profit,  in  the  patronage  received  from  the 
theater  loving  public.  The  popular  ten- 
dency to  crowd  before  the  footlights  never 
seems  to  diminish,  and  if  the  plays  are  of 
the  proper  character,  the  amusement  and 
edification  obtained  from  witnessing  his- 
trionic productions  constitute  a  wholesome 
diversion. 
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HOW   LIQUORS  ARE   DISTILLED 


Alcoholic  liquors  are  made  from  mate- 
rials containing  starch  or  sugar  in  sufficient 
quantities  to  cause  fermentation.  If,  after 
fermentation,  the  liquor  is  subjected  to  dis- 
tillation it  is  called  distilled  liquor,  and  to 
this  class  belong  whisky,  brandy,  rum, 
absinthe,  etc.     Brandy  is  made  from  fer- 


common  spirits  with  juniper  berries.  Fre- 
quently other  materials  are  used  for  flavor- 
ing, such  as  cardamon  seed  and  oil  of 
fennel.  Liquors  are  made  from  brandy  and 
alcohol  by  flavoring  them  with  aromatic 
substances,  such  as  orange  peel,  absinthe 
and  anise;  then  the  flavored  liquid  is  dis- 


mented  grape  juice.  The  best  grades  of 
cognac  brandy  are  made  from  white  French 
wines;  inferior  qualities  are  made  from 
Spanish  and  Portuguese  wines.  Whisky  is 
maile  from  the  fermented  extract  of  rj'e, 
barley  or  corn.  In  Scotland  and  Ireland 
malted  barley  is  used — sometimes  alone, 
sometimes  mixed  with  other  grains. 

Bourbon  whisky  is  made  from  rye  and 
malted  corn.     Gin  is  produced  by  mixing 


tilled,  and  after  distillation,  it  is  colored 
with  caramel  and  sweetened  in  most  cases. 

THE  MANUPACTUEE   OF  WHISKY. 

The  manufaeliire  of  whisky  will  serve  as 
a  type  for  the  mnmifacture  of  other  spirit- 
uous liquors.  The  first  step  in  the  process 
is  the  saccharifying  of  the  grain — that  ia, 
turning  the  starch  into  sugar.  The  grain 
is  mixed  with  malt  and  ground  in  a  suit- 
able mill  and  tben  run  into  a  mash  tub, 
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whcro  it  13  agitated  with  water  at  a  tem- 
perature of  150  degrees  Falirenbeit. 
THE  UASHINa  PB0CE8S. 

The  masLing  process  ia  continued  until 
the  starch  is  changed  entirely  into  malt 
sugar  or  maltose.  This  requires  from  one 
to  five  hours,  according  to  the  amount  of 
grain  in  the  mash,  ilalt  contains  a  sub- 
stance known  as  "diastase,"  which  possesses 
the  remarkable  property  of  turning  starch 
into  maltose  or  malt  sugar.  It  is  for  this 
reason  that  malt  is  added  to  the  grain  in 
the  mash  tub.  Starch  is  changed  by  pro- 
longed boiling  into  dextrin,  which  does  not 
ferment  readily,  while  maltose  ferments 
very  easily.  Great  care,  therefore,  is  taken 
during  the  mashing  process  that  the  dextrin 
formation  is  reduced  to  a  minimum.  This 
is  done  by  keeping  the  temperature  near 
160  degrees  during  the  whole  process. 
"WOBT." 

The  liquor  obtained  in  the  mash  tub  is 
called  "wort."  When  the  wort  is  as  strong 
as  possible,  it  is  drained  off,  and  the  grain 
is  treated  with  a  fresh  supply  of  water  and 
the  wort  so  obtained  is  added  to  the  first. 
The  wort,  on  coming  from  the  mash  tub, 
must  be  cooled  rapidly,  othe^^vi3e  an  acid 
fermentation  will  set  in  which  produces 
vinegar,  and  the  presence  of  such  substance 
is  undesirable.  The  wort  is  cooled  by  al- 
lowing it  to  tricklo  over  cold  pipes,  which 
are  kept  at  a  low  temperature  by  some 
method  of  artificial  refrigeration  similar  to 
that  by  which  ice  is  manufactured.  It 
takes  about  five  hours  to  reduce  the  con- 
tents of  the  mash  tub  to  a  temperature  of 
60  degrees, 

FERMENTATION. 

The  wort  is  now  ready  for  fermentation. 
Fresh  brewer's  yeast,    or   softened    com- 


pressed yeast,  is  added  to  the  liquid,  which 
is  stored  in  wooden  tanks  in  the  cellar  of 
the  distillery.  One  gallon  of  brewer's 
yeast,  or  a  half  pound  of  compressed  yeast, 
is  used  for  every  100  gallons  of  wort.  In 
the  early  stages  of  fermentation  the  yeast 
cells  grow  without  producing  much  alcohol. 
Later,  the  malt  sugar  ferments  and  alcohol 
is  formed ;  carbon  bioxide  is  generated  after 
the  sugar  is  formed ;  the  dextrin  gradually 
is  changed  to  maltose,  and  this  is  then 
changed  to  alcohol  by  fennentation.  Dur^ 
ing  fennentation  the  temperature  gradually 
rises  because  of  the  chemical  changes  taking 
place.  The  temperature  is  kept  near  93 
degrees  to  get  the  best  results.  Fennenta- 
tion is  complete  when  no  more  alcohol 
forms,  and  this  takes  from  five  to  nine  days. 
The  yeast  is  skimmed  off,  and  tlio  fer- 
mented wort  lit  once  is  subjected  to  distilla- 
tion. 

DISTII.LA.TIOH. 
The  object  of  distillation  is  to  increase 
the  percentage  of  alcohol  in  the  liquor  and 
at  the  same  time  to  remove  undesirable  sub- 
stances from  it.  The  un  distil  led  liquor 
contains  alcohol,  water,  solid  matter,  fusel 
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oil  ami  otlier  eubxtanccs.  Alcohol  boiLt  at 
il'i  tlrifnxts,  water  at  212  and  fusel  oil 
boils,  muib  at  207,  ami  some  at  higher 
teiniK-Taturcs.  If  a  mixture  of  such  liquids 
be  boilfl  an*]  the  resulting  vafiors  be  cooled 
the  iirrjcc-Ms  is  called  distillation.  If  the 
liquid  wliich  distills  over  and  is  cindenscd 
be  cf*lle<?twl  in  different  portions  or  frac- 
tions, tlie  first  fraction  will  contain  a  larger 
percentage  of  alcohol  than  the  original 
liquid,  for  the  alcohol  distills  off  at  the 
lower  teniiM;ratiire.  The  remaining  frae- 
tiona  will  ontain  more  water  and  fu^'l  oil. 
The  firit  jmrtion  will  not  contain  all  of  the 
alcohol,  nur  will  it  Ui  entirely  free  from 
water  and  fn^t^l  oil,  Imt  if  it  is  redistilled 
the  penrentagi:  of  alcohol  will  l>e  greatly 
iDcreas<;d  and  the  amount  of  water  and 
fusel  oil  will  1x1  diminished  cjrresp<jnd- 
ingly. 

THE  OLD  BTIIX. 

The  old  HtilU  were  Ijused  on  this  prin- 
ciple, and  many  siii-h  stills  are  use<!  today 
in  Scotlaml  and  Ircdand.  They  cimsist  of 
large  lljit-lmttomed  vessels  of  cijpj)er  set  In 


Vt  ««lrte«7  of 


brickwork  and  heated  underneath  by  direct 
firing.  The  still  is  connected  at  the  top 
u-ith  a  long  spiral  pipe  called  a  ''worm," 
which  [tasr^-s  through  a  tank  of  cold  water, 
where  the  alcoholic  vapors  are  cooled  and 
the  distillate  is  collected  at  the  other  end 
of  the  worm  in  a  suitable  tank.  This 
method  of  distillation  is  wasteful  of  fuel 
and  for  that  reason  a  number  of  devices 
have  been  introduced  for  reducing  the  cost 
of  the  product  and  increasing  the  quality. 
THE  HOBEBIT  STILL. 
The  improvefl  stills  are  somewhat  com- 
plicated in  construction,  and  they  are  con- 
tinuous in  action;  that  is,  the  liquor  to  be 
rectified  is  fed  in  a  steady  stream  without 
interrnptifin  to  the  pnicess  and  the  rectified 
ppiritd  are  drawn  off  continuuusly.  A 
standard  still  ciin>i.-;ts  of  two  columns  made 
of  wfKHljCdpjjer  lined, called  respectively  the 
"analyzer"'  and  the  "rectifier,"  The 
analyzer  is  divi<ied  into  a  number  of  com- 
partments by  perforated  copper  plates,  sup- 
plied with  valves  opening  upward.  Small 
pipes  pass  through  each  plate,  projecting 
alHJUt  half  an  inch  above  eacli  plate  and 
reaching  down  into  small  copper  pans 
placed  iin  the  plate  below.  From  the 
analyzer  the  vajwrs  enter  the  rectifier, 
which  also  is  divided  into  compartments 
with  perforated  plates  until  near  the  toj)  of 
the  column,  which  is  free  from  plates. 
There  the  finished  spirit  is  held  back  aud 
carried  away  to  the  condensing  worm.  The 
liquor  to  bo  distilled  is  pumped  through  a 
zigzag  pipe  which  circulates  through  the 
rectifier.  When  it  reaches  the  bottom  of 
the  rectifier,  it  is  entirely  changed  into 
vapor.  The  va])or  then  goes  to  the  analyzer, 
which  is  heated  from  ]>oli>w  by  steam.  The 
water  condenses  and  runs  off  at  the  bottom 
of  the  analyzer;  tlie  vapors  of  the  alcohol 
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pass  into  tlie  rectifier,  where  they  circillato 
through  cc'iiipiirtnieiits,  and  as  tliey  ascend 
they  ari!  iihiiost  entirely  freed  from  water 
and  fusel  oil.  Tlie  Tai)or  tlien  passes 
tlii'oufrh  a  cfindciising  worm,  wliere  it  is 
tlioroiifrhly  Cfwled  and  liquefies,  running 
into  storage  tanks. 


AS1TLTEBATI0N  AHI>  IMPOSITION. 

There  is  mncli  adulteration  and  imposi- 
tion in  the  manufacture  of  liquors.  Some- 
times sulphuric  acid,  blue  vitriol,  ammonia 
and  acetate  of  potassium  are  used.  A  good 
deal  of  it  is  made  by  mixing  a  little  genuine 
liquor  with  coloring  matter  and  different 
oils  to  add  proper  flavor.  Prune  juice  is  a 
favorite  flavor  with  compoimders,  and  an 
extract  of  tea  and  currants  is  used  for  rye 
whisky.  In  order  to  make  certain  liquors 
foam  properly  in  imitation  o£  the  genuine, 
,tlioy  are  treated  with  a  beading  oil  made 
from  the  oil  of  bitter  almonds.  Bourbon 
whisky  is  made  sometimes  by  adding  fusel 
oil  which  has  been  treated  with  black  oxide 
of  manganese  and  the  poisons  just  men- 
tioned. "Scotch"  whisky  is  made  by  add- 
ing to  a  small  quantity  of  real  Scotch 
whisky,  oil  of  birch  and  spirits.  Cognac  is 
made  from  spirits  by  flavoring  with  cocoa- 
nut  oil  and  coloring  with  burnt  sugar. 


A  TINY  TYPEWRITER 


TIio  pocket  typewriter  is 
tlio  very  latest  device  to  less- 
en the  labor  of  ne^vspaper 
men,  detectives  and  any  and 
all  persons  who  need  to  take 
notes  on  any  su[)ject  when 
tlio  use  of  pencil  and  paper 
would  l»  an  inconvenience. 
This  new  invention  makes  it 
possible  for  one  U>  take  down 
conversation,  speeclios  or  any 
remarks  tliat  he  may  choose 
to  record,  without  even  re- 
moving his  hands  from  his 
pocket. 
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ITS  SIMPLICITY  OF  DESIGIT. 

The  inventor  of  this  little  typewriter  is 
Eugene  McClean  Long,  son  of  the  late  Con- 
federate general,  Long,  of  Charlottesville, 
Virginia.  The  feature  of  this  unique  little 
word  recorder  is  its  simplicity.  Its  casing 
is  of  hard  rubber,  and  its  interior,  of  alu- 
minum. The  dimensions  of  the  casing  are 
four  inches  by  three  inches. 

ITS  MECHANICAL  OPERATION. 

In  the  casing  are  two  little  spools,  that 
hold  rolls  of  tape  quite  similar  to  the  white 


paper  in  the  ordinary  ticker.  By  merely 
pressing  four  keys  on  one  side  of  the  casing 
and  by  the  manipulation  of  a  space  key  and 
a  number  indicator,  anything  that  the 
human  tongue  utters  can  be  put  down  in 
symbols.  In  designing  this  typewriter,  the 
inventor  first  observed  that  an  instrument 
must  be  constructed  which  would  make  a 
separate  and  distinct  sign  for  each  letter  of 
the  alphabet,  and  of  such  a  mechanism  that 
these  signs  would  be  produced  with  greater 
rapidity  than  the  corresponding  words  can 
be  written  with  the  pencil. 


MAKING  DIAMONDS  BY  ELECTRICITY 


The  prospect  of  the  manufacture  of  dia- 
monds by  scientific  means  is  now  consid- 
ered so  likely  as  to  be  predicted  in  a  gov- 
ernment report  T.  G.  Martin,  an  expert 
agent  of  the  census  oflSce,  has  written  a  long 
and  interesting  report  on  the  electrical  in- 
dustries of  the  United  States,  in  which  he 
makes  mention  of  the  attempt  to  make  dia- 
monds by  artificial  means. 

In  this  report  Martin  recalls  the  fact  that 
Moissan,  the  French  inventor,  pushed  the 
employment  of  the  electric  arc  so  far  as 
to  produce  minute  fragmentary  diamonds 
in  his  furnaces.     Moissan  also  noted  the 


production  of  graphite  from  a  diamond 
heated  in  the  arc,  and  from  the  similar 
treatment  of  sugar  charcoal  purified  by 
chlorine,  and  of  purified  wood  charcoal.  In 
fact,  the  investigations  in  this  field  tended 
to  prove  that  diamonds  are  formed  by  the 
sudden  cooling  in  mercury  or  lead,  of 
molten  iron  saturated  with  carbon. 

With  these  experiments  before  them,  the 
world's  chemists  are  now  cudgeling  their 
brains  to  ascertain  whether,  in  all  our  mod- 
ern electrical  furnaces,  diamonds  may  be 
produced. 


CHEWING   GUM   AND   ITS   MANUFACTURE 


Cleveland  is  said  to  be  the  headquarters 
of  gum  chewing  and  chewing  gum.  Prob- 
ably more  gum  is  made  in  that  city  than  in 
any  other.  Chicago,  however,  is  headquar- 
ters for  the  chewing  gum  trust  and  has  be- 
come a  great  distributing  point.  About 
half  the  annual  product  of  the  trusty  The 


American  Chicle  Company,  is  handled  in 
Chicago.  The  output  of  the  chewing  gum 
combination  amounts  annually  to  8,400,- 
000  boxes  of  100  pieces  each,  which,  at  one 
cent  a  stick,  costs  the  public  over  $8,000,- 
000  a  year  for  a  total  of  about  4,000  tons 
of  gum.     This  does  not  count  the  amount 
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of  white  and  spruce  gum  made  by  druggists 
and  makers  outside  of  the  trust. 

The  first  gum  maker  of  prominence  in 
this  coimtry  was  named  Curtis.  He 
founded  a  spruce  gum  factory  in  Portland, 
Maine,  in  1835,  which  is  still  doing  busi- 
ness. It  is  said  that  the  ancient  Egyptians 
chewed  gum  in  the  time  of  the  Pharaohs 
and  Cleopatra. 

THE  ZAPOTE  TBEE— CHICLR 

The  gum  sold  today  is  made  from  a  sub- 
stance called  chicle,  which  exudes  from  the 
zapote  tree,  a  tropical  fruit  cultivated  in 
Mexico  and  the  Central  American  states. 
This  fruit  looks  like  a  russet  apple,  tastes 
like  custard,  and  when  on  ice,  is  like  ice 
cream.  Tlie  sap  of  the  zapote  tree  is  ob- 
tained by  cutting  a  gash  in  the  bark,  and 
when  it  is  boiled  it  assumes  a  heavy  elastic 
quality  not  unlike  rubber.  Thomas  Adams 
and  his  wife,  of  Brooklyn,  on  experiment- 
ing with  it,  learned  that  chicle  w^ould  pro- 
duce ^^rubber  gum,"  and  manufactured  the 
celcl)rato(l  ^'tutti  frutti"  gum,  from  which 
thcv  made  a  fortune.  Mr.  Adams  is  now  a 
director  in  the  trust  and  was  the  first  mil- 
lionaire who  made  his  money  in  chewing- 


gum. 


William  J.  Wliite,  of  Cleveland,  is  the 
second  millionaire  of  the  chewing-gum 
product.  Formerly  he  used  to  peddle  his 
own  gum  about  the  streets.  In  1887,  he 
brought  out  a  gum  flavored  with  pepper- 
mint which  was  very  popular.  Another 
man  who  has  made  a  fortune  is  Dr.  Bee- 
man,  of  Cleveland,  who  was  formerly  a 
druggist.  One  day  his  clerk.  Miss  Horton, 
suggested  that  pepsin  \ye  added  to  gum  to 
aid  in  digestion.  The  idea  caught  well 
with  the  public  and  made  the  two  rich, 
besides  the  man  who  promoted  the  busi- 
ness. 


HOW  CHBWINa  GXTK  IS  ICADE 

Gum  is  made  by  boiling  the  chicle  in  a 
huge  kettle  of  steam.  First  the  raw  chicle 
is  shipped  to  this  country  very  dirty  and 
has  to  be  cleaned.  This  is  done  by  melting 
it  down  before  it  is  sent  to  the  gum  fac- 
tories. When  the  gum  is  being  boiled,  at 
a  certain  stage,  sugar,  cream  paste  and  oil 
of  wintergreen  or  other  flavoring  extracts, 
are  added.  A  revolving  paddle  keeps  the 
stuff  stirred  up  and  it  continues  to  cook 
until  the  critical  time  comes  for  it  to  be 
removed  from  the  fire.  It  needs  a  "gum 
eye"  in  the  cook  to  tell  when  the  chicle  has 
boiled  long  enough.  If  it  boils  too  long  the 
gum  is  too  brittle ;  while  if  it  is  not  boiled 
long  enough,  it  is  sticky  and  soft.  It  is 
said  there  are  only  twenty-five  persons  in 
the  world  who  can  boil  gum  just  right,  and 
that  the  chewing-gum  millionaires  had  this 
faculty,  which  tended  greatly  tow^ard  their 
success.  After  being  cooled  the  chicle  is 
kneaded  like  bread,  only  that  the  finest  pul- 
verized sugar  is  added  instead  of  flour. 
WTien  it  is  just  thick  enough  the  loaves  are 
flattened  out,  cut  up,  and  rolled  through  a 
machine.  The  sticks  are  then  wrapped  and 
are  ready  for  market. 

The  habit  of  chewing  gum  has  become  in 
recent  years  one  of  the  most  prevalent  in- 
dulgences observable.  It  is  safe  to  say  that 
two-thirds  of  the  boys  and  girls  in  attend- 
ance at  the  common  schools  chew  gum  con- 
tinually. Wliile  it  is  not  a  commendable 
practice,  it  is  not  open,  fortunately,  to  the 
objections  that  pertain  to  the  chewing  of 
tobacco,  or  the  use  of  certain  other  articles 
that  satisfy  the  taste,  but  leave  their  effects 
upon  the  system  in  the  shape  of  nervous 
disorders  and  other  ailments.  If  the 
juvenile  element  must  chew  anything,  by 
all  means  let  it  have  gum. 
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TEA  AND  COFFEE  CULTURE 


England  is  a  nation  of  tea  drinkers,  with 
little  favor  given  to  coffee.  In  fact  tourista 
claim  that  it  is  the  next  thing  to  impossible 
to  get  a  good  cup  of  coffee  in  Groat  Britain. 
From  the  Englisli  comes  the  retort  that  tlie 
eaiiie  condition  regarding  tea  prevails  in 
America.  One  tiling  is  certain,  Americans 
know  how  to  brow  cxpellent  coffee,  and 
hence  that  beverage  has  becnme  very  popu- 
lar with  the  people  of  the  new  world. 
FBANCE  FBEFEBS  COFFEI!. 

France  offers  coffee  as  its  favorite  bever- 
age, with  tea  and  chocolate  in  the  order 
named.  The  French  alao  practice  adultera- 
tion, with  the  result  that  in  many  of  Iho 
big  r&staurants  wliero  coffee  is  served  the 
taste  of  that  article  cannot  bo  det«!ted. 
TEA  THE  FAVOAITE  OF  BITSSIA. 

The  Rtissinna  are  the  greatest  of  all  tea 
drinkers,  obtaining 
their  supply  chiefly 
by  caravans,  into 
Siberia,  from  the 
Chinese  prf)vin(^3, 
where  the  best  crop 
is  produced.  The 
Russian  samovar,  or 
tea-urn,  ia  perpetually 
alight  in  every  house- 
hold of  the  empire, 
anrf  tea  is  served  not 
only  at  every  meal, 
but  to  every  caller 
between  meals,  and 
on  all  sorts  of  snir- 
prising  occasions. 
Even  a   business  call 


at  a  bank  or  office  is  almost  certain  to  bring 
the  offer  of  a  glass  of  scalding  tea,  to  be 
taken  while  the  errand  is  explained. 

Coffee  culture  extends  over  almost  the 
whole  of  the  tropical  belt  of  tlie  globe.  The 
plant  seems  to  bear  greater  climatic  ex- 
tremes than  most  members  of  the  vegetable 
kingdom,  and  thrives  in  localities  differing 
as  much  as  thirty  degrees  in  average  tem- 
perature, 
THE  COFFEE  TBEE  IN  BRAZIL  Ain>  JAVA. 

In  Brazil,  there  are  IC  varieties  of  coffee 
growing  wild.  The  limit  of  productiveness 
is  about  30  years.  After  that  time,  the  trees 
may  live  and  continue  to  grow,  but  they 
yield  little  or  no  fruit.  In  Java,  coffee 
trees,  phmtcd  nearly  a  hundred  years  ago, 
are  said  ti>  he  in  existence,  l)cing  now  about 
40  feet  high,  with  trunks  a  foot  in  diam- 


COFFSH  PI.ANTAT10N. 
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eter;  but  they  grow 
entirely  wild  and 
produce  no  berries. 
On  an  average,  trees 
are  replaced  on  the 
plantations  every  20 
years,  and  this  pro- 
cess of  replanting 
goes  on  constantly, 

BOW  COFFEE  IS 
OEOWN. 

Coffee  grows  best 
on  the  uplands,  usu- 
ally on  the  mountain 

side  at  an  elevation  of  from  fifteen  hundred 
to  forty-five  hundred  feet  above  the  level  of 
the  sea.  The  trees  arc  raised  from  the  seeds 
in  nurseries,  and  transplanted  when  about 
a  year  or  eighteen  mouths  old.  The  plants 
are  usually  set  at  intervals  of  eight  or  ten 
feet.  Tlioy  begin  to  bear  at  the  age  of  three 
or  four  years,  and  when  six  years  old,  may 
be  said  to  be  in  full  bearing.  Taking  one 
year  with  another,  a  tree  in  full  bearing 
produces  from  two  to  three  pounds  per  an- 


DRYINQ  THE  COFPKB. 

num.  The  average  diameter  of  the  tnmk 
in  full  bearing  trees  is  about  the  size  Olf  a 
man's  wrist.  They  bear  a  profusion  of 
dark-green,  glossy  leaves,  and  the  fruit  or 
berry  forms  on  the  woody  stems,  usually 
at  the  base  of  these  leaves. 

The  berry,  when  ripe,  is  red  in  color,  and 
much  resembles  a  large  cranberry.  The  two 
beans  lie  within,  face  to  face,  and  surround- 
ing them  are  five  successive  layers  of  skin 
end  pulp,  whichcoverand  protect  the  beans. 

COFFEE  FICEINa. 

Picking  begins^  in 
Java,  in  January, 
and  lasts  for  three 
or  four  months.  The 
chief  part  of  the 
Ceylon  crop  is  gath- 
ered from  April  to 
July.  A  small  crop, 
chiefly  of  young  cof- 
fee, is  picked  from 
September  to  Decem- 
ber. In  Brazil,  they 
commence  gathering 
crops  in  April  op 
Hay,  and  work  oobt 
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TEA  NURSERY  SHADED  BY  FERN3. 

tiniioiisly  until  September.  Women  and 
cliildrcn  arc  largely  employed  in  gathering 
the  fruit,  carrying  it  from  the  trees  in 
haskota  to  the  place  where  the  preparation 
of  the  berries  for  market  commences. 

PULPING  AND  DBTIKO. 
After  the  berries  have  been  gathered,  the 
first  o])eration  to  which  they  are  treated  is 
called  "pulping."  This  means  to  remove 
the  outer  covering  of  skin  and  pulp  from 
the  beaiia  tliemsclves.  The  berries  may  be 
treated  wliilo  in  the  soft  state,  or  tliey  may 
be  permitted  to  dry,  after  which  the  dried 
huHk  is  removed  by  a  machine.  When  this 
process  is  chosen,  the  berries  are  spread 
upon  the  <lrying  grounds  of  stone,  mortar 
or  cement,  where  they  stay  until  the  heat  of 
tlie  sun  prepares  them  for  the  machine.  It 
is  a  similar  mnchine,  differing  only  in  de- 
tails to  that  which  is  used  when  the  berries 
are  to  be  treated  in  the  soft  state.    Succes- 


sive cleanings,  washings  and  dryings  finally 
bring  the  coffee  into  a  condition  for  ship- 
ment to  the  markets,  thousands  of  miles 
from  the  plantation  where  it  is  raised. 

PBINCIPAL  ^A  FBOBITCZKa  COUNTRIES. 

Tea  in  the  Western  Hemisphere  does  not 
figure  very  largely  in  a  commercial  sense, 
although  in  our  own  Southern  states  cer- 
tain experiments  have  been  made  which 
suggests  that  good  tea  could  be  euitivated, 
even  tliough  it  might  not  be  highly  profit- 
able. 

TEA  CULIITAHON. 

Japan,  China,  the  Island  of  Formosa, 
India,  and  Ceylon  are  the  principal  tea  pro- 
ducing countries.    The  tea  plant  is  a  species 


TEA  IS  POWDERED  BT  THE  FEET. 
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THE  CUEINQ  AlTD  ETBIlfa  PBOCESS. 

From  the  field,  tlie  leaves  are  taken  to 
buildings  for  the  curing  proceaaes.  The  flat 
baskets  in  which  tlie  tea  is  brought  from 
the  fields  are  placed  over  the  steaming  ap- 
paratus for  a  few  seconds,  the  steam  per- 


meating the  mass  and  wilting  the  leaves. 
This  gives  them  the  dark-green  color,  and 
enables  the  leaf  to  be  rolled  and  doubled 
up,  so  that  there  is  less  liability  to  crumble 
when  fired.  They  are  tlien  thrown  upon 
large  paper  pans  beneath  which  a  gentle 


OBTTINO  OUBT  ODT  Or  fUA. 


rOROINO  HOIBTDItB  FltOW  T 


402 


A  THOUSAND  THINGS  WELL  WORTH  KNOWING 


coal  fire  is  maintained.  They  are  roasted 
here  for  several  hours,  daring  which  they 
are  constantly  rolled  and  stirred  with  the 
hands,  so  as  to  make  the  leaf  as 
compact  as  possible.  The  tea  is  then 
placed  in  large  baskets  to  await  the  sort- 
ing process. 


80BTIHG. 

The  leaves  are  afterwards  spread  out  be- 
fore the  sorters,  who  with  a  pair  of  chop 
sticks,  dexterously  pick  out  the  stems  and 
coarse  leaves,  which  are  thrown  aside  as 
refuse.  Then  the  rest  is  sifted  and  packed 
to  be  sent  to  the  market. 


HOW  TO  PRESERVE  NATURAL  FLOWERS 


The  process  is  a  very  simple  one.  The 
only  articles  necessary  are  a  close  box,  a 
quantity  of  stick  sulphur  and  a  pan  to  use 
it  in.  Collect  enough  flowers  to  fill  a  half 
peck  basket  and  then  obtain  a  square 
wooden  b<ix,  like  those  in  which  tea  is 
packe<l. 

PBEPABATIOH  OF  AXBrTIGHT  BOX. 

Across  the  inside  of  the  top  of  this  tack 
two  narrow  strips  of  wood  on  opposite  sides, 
upon  which  rest  rods  or  strips  for  the 
bunches  of  flowers  to  hang  from.  The  box 
must  be  air-tight;  but  as  the  burning  sul- 
phur would  very  quickly  consume  the 
oxygon  of  the  air  contained  in  it,  and  ex- 
tinguish the  fire,  a  h<^le  or  two  must  be 
bored,  or  a  small  (Uxjr  cut,  in  the  lower  part 
of  om^  side.  These  may  be  closed  or  opened 
at  will, — the  fr»nner  by  means  of  plugs  and 
the  latt<*r,  with  hinges. 

SELECTION  AND  ABRANGEICENT  OF  THE 

FLOWERS. 

Arrange  the  flowers  in  loose  clusters  of 
from  two  to  a  doz(»n,  according  to  size ;  two 
dahlias,  passion  flowers  or  callas,  four  half- 
blown  roses,  or  two  or  three  full  blown,  a 
spray  or  two  of  fuchsias,  or  larkspur,  pinks 
or  lantanas,  one  or  two  camellias,  a  dozen 
forget-me-nots  or  lilies  of  the  valley,  mi- 
gnonette and  so  on,  according  to  the  size. 
Ilang  each  cluster,  as  tied,  upon  the  rods. 


not  touching  each  other.  There  will  be 
room  enough  for  alK^ut  four  rows.  In  an 
iron  pan  put  a  shovel  partly  full  of  clear, 
live  coals,  sprea<ling  them  over  the  bottom, 
and  place  it  on  the  bottom  of  the  box. 

SULFHTTB  FTTMES. 

Then  sprinkle  over  the  whole  surface 
alx^ut  two  ounces  of  crushed  sulphur  and 
the  process  is  Ix^gun.  Leave  the  holes,  or 
little  door,  open  for  a  few  minutes,  until  all 
progresses  favorably  and  there  is  an  abun- 
dance of  sulphur  fumes,  then  close  the  box 
tightly  and  envelop  it,  top  and  bottom,  with 
a  blanket  or  i>iece  of  heavy,  thick  carpet 
and  leave  it  iiii(listiirl.)e(l  for  24  hours. 

THE  EFFECT  IN  24  HOUBS. 

If  all  has  gone  well  the  flowers  will  ap- 
pear quite  perfect  in  form,  but  bleached  to 
a  dull,  creamy-whito  shade.  This,  upon 
exjxjsing  to  a  pure  air  in  a  dry  place,  they 
gradually  lose,  and  assume  their  natural 
tints,  although'  not  so  intense  in  shade  as 
before  the  bleaching. 

BETENTION  OF  FOBM  AND  COLOR. 

If  the  l>ox  has  l)een  made  perfectly  air- 
tight by  sealing  up  all  the  edges,  and  has 
been  kept  in  a  dry  room,  the  flowers  thus 
treated,  if  tastefully  arranged  under  a 
shade  or  in  a  recess,  will  retain  their  per- 
fection of  form  and  color  for  any  length  of 
time. 
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GATHERING  CORK 


The  cork  tree  belongs  to  the  class  of  oaks, 
and  grows  in  the  impenetrable  forests  of 
Spain,  in  the  southwestern  portion  of 
France,  in  Algiers  and  in  Senegambia. 
There  are  two  trees,  qiiercus  suber  and 
qiiercus  occidentalis,  that,  from  time  to 
time,  shed  their  bark  or  outer  coating.  This 
coating  covers  the  cork  of  trade;  but  the 
bark  shed  by  nature  is  not  marketable,  be- 
cause it  does  not  contain  any  sap,  which  is 
necessary  to  retain  the  elasticity. 

PEELING    FOB    INDXTSTBIAL    PUBP(X3ES. 

Cork  for  industrial  purposes  is  gained  by 
peeling.  After  a  tree  is  three  years  old,  the 
peeling  may  commence;  but  cork  of  that 
age  is  of  inferior  quality,  and  the  peeling 
would  kill  tlie  tree.  Trees  of  twenty  years' 
growth  give  cork  of  a  fair  quality,  improv- 
ing until  the  tree  has  gained  the  respectable 
age  af  100  or  150  years,  when  the  bark 
becomes  hard  and  unwieldy.  Circular  in- 
cisions are  made  around  the  trunk  of  the 
trecj  which  are  connected  by  perpendicular 
cuts,  allowing  the  two  half  circles  to  be  re- 
moved. Care  must  be  taken  not  to  disturb 
the  fiber,  or  inner  bark,  which  keeps  the 
tree  alive. 

PBESSING  INTO  PLATES. 

The  peeling  process  can  be  repeated  on 
the  same  tree  at  intervals  of  from  eight  to 
ten  years,  yielding  cork  plates  from  one  to 
four  inches  in  thickness.  The  half  roimd 
cork  pieces  are  pressed  into  plates  while 
still  moist  from  the  tree.  Then  the  rough 
coatings  are  removed,  and  the  plates  are 
immersed  in  boiling  water  for  several  min- 
utes and  pressed  again.     After  that  they 


are  piled  in  bundles,  fastened  by  iron 
hoops,  and  are  ready  for  the  market.  The 
raw  material  will  sell  from  four  to  70  cents 
per  pound,  according  to  the  quality  and 
thickness.  The  full-grown  cork  tree 
reaches  a  height  of  70  feet,  and  a  diameter 
of  five  feet.  The  quality  of  the  cork  de- 
pends very  much  upon  the  lay  of  the  land, 
— that  exposed  to  the  greatest  heat  being 
the  finest.  Each  tree  yields  cork  of  two 
dimensions, — the  bark  on  the  northern  side 
of  the  tree  being  the  thinnest. 

The  imported  tree  is  said  to  thrive  in 
some  portions  of  the  United  States,  but  the 
region  of  the  Pyrenees  supplies  most  of  the 
world's  demand  for  the  cork  of  commerce. 

The  tree  blossoms  in  April  or  Jlay ;  the 
fruit  ripens  from  September  to  January, 
falling  on  the  ground  as  soon  as  rijx^  Tlie 
acorns  are  edible,  and  resemble  chestnuts 
in  taste. 

Cork  intended  for  the  market  is  gener- 
ally stripped  off  a  year  or  two  before  it 
would  naturally  come  away.  The  cork  of 
the  first  barking,  which  is  removed  usually 
when  the  tree  is  alwut  twenty-five  years 
old,  is  knoAvn  as  the  virgin  bark.  The  tak- 
ing of  this  bark  rather  promotes  the  health 
of  the  tree.  The  average  yield  of  commer- 
cial cork  is  about  45  pounds  to  one  tree. 

USES  OP  COBK. 

Aside  from  stopping  bottles  and  casks, 
cork  is  used  for  floats  of  nets,  swimming 
belts,  etc.,  and  for  inner  soles  of  shoes. 
The  waste  bits  are  made  into  linoleum.  The 
Spanish  black  used  by  painters  is  made  by 
burning  cork  in  close'  vessels. 
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ARTIFICIAL  HATCHING   OF    CHICKENS 


Although  this  art  is  not  new,  its  present 
development  is  modem.  It  was  practiced 
in  Egjpt  as  earl^-  aa  1356.  The  heat  neces- 
sary for  incubation  came  from  fermenting 
manure.  Kggs  were  first  hatched  by  the 
aid  of  fire,  in  1770,  bv  John  Champion,  of 
Berwick-on-Twecd,  England.  The^-  were 
placed  on  a  large  round  table  in  the  center 
of  a  room  through  wbich  passed  two  heated 


these  the  conditions  aimed  at  \rere  suitable 
heat,  moisture  and  ventilation. 

ILETUOB  OF  H£ATIHQ  nfCTTBATOIL 

The  methods  of  beating  have  heretofore 
mainlv  been  bv  warm  air  from  a  lamp,  and 
by  a  tank  of  lamp-heatcd  water.  The  ^gs 
are  carefully  sorted,  those  laid  in  the  latter 
part  of  the  laying  period  being  left  out  oil 


TITE   MoriER.V  INCUHATO!!— : 


flues,  opening  into  an  adjoining  room 
where  the  keeper  sat  and  the  coal  was  kept. 
Aa  large  a  projiortion  of  the  eggs  were 
hatched  by  this  process  as  in  the  natural 
way.  Few  iinprovementa  were  made  in  egg 
incubation  from  1800  until  about  1870, 
■when  the  fancy  for  raising  Asiatic  and 
Mediterranean  breeds  of  jwultry  became 
strong  in  this  country,  and  led  to  the  con- 
trivance of  Bcores  of  incubators.      In    all 


account  of  their  deficient  vitality.  Ordi- 
nary incubators  have  a  capacity  for  COO 
eggs  each,  but  some  have  been  made  which 
hatch  thousands  at  once. 

TEUPERATUBE  FOB  INCTTBATION. 

The  heat  generated  varies  from  102  to 
104  degrees.  Under  the  hen,  the  heat  is 
rarely  as  much  as  100  degrees  until  the 
ninth  or  tenth  day ;  her  temperature  is  from 
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106  to  110  degrees,  but  that  of  'Jie  eggs 
sel'Iom  exceeda  lOS*'. 

Ill  order  that  the  temperature  of  the  eggs 
may  reach  102',  the  air  in  the  incubator 
iiniticdiutoly  over  them  is  kept  about  103° 
until  the  first  half  of  the  hatebing  terra  is 
n-achetl.  Then  it  is  allowed  to  decrease 
gracluallj. 


turned  twice  a  day.    The  period  of  artifi- 
cial incubation  is  22  days. 

THE  BBOOBEB. 

After  the  incubator  comes  the  brooder,  a 
contrivance  heated  by  the  same  method  as 

the  former.     The  warmth  is  soinetimca  ap- 
plied from  the  bottom,  but  generally  from 


TWENTY  DAVa 


TliP  Inrgo  end  of  the  eggs,  which  con- 
tains the  genu,  is  placed  uppermost,  and 
during  the  process  the  position  of  the  cgga 
is  ordinarily   chaugod,  and  they  are  also 


the  side.  In  the  brooder  the  incipient  fowl 
is  dcvpIoj)cd  into  a  condition  for  self-sup- 
port, food  and  wafer  being  first  given 
from  two  to  three  days  after  the  hatch- 
ing. 


HOW  CELLULOID   IS   MADE 


Briefly  defined,  celluloid  is  a  species  of 
-solidified  collodion  produced  by  dissolving 
gnn  cotton  fpynixylin)  in  camphor  with 
the  aid  of  heat  and  pressure. 


aBINDZirO  GUN  COTTON. 

The  gun  cotton  is  ground  in  water  to  a 
fine  pidp  in  a  machine  similar  to  that  used 
in  grinding  paper  pulp.    The  pulp  is  then 
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subjected  to  powerful  pressure  in  a  perfor- 
ated vessel  to  extract  the  bulk  of  the  mois- 
ture, but  still  leaving  it  slightly  moist  for 
the  next  oi>eration.  This  consists  in  thor- 
oughly incorporating  finely  comminuted 
gum  camphor  with  the  moist  gun  cotton 
pulp.  With  this  mixture  any  coloring  mat- 
ters required  can  now  be  embodied. 
SUBJECTED  TO  POWEEEUX  PBESSTTBE. 
The  next  step  is  to  subject  the  mass  to 
powerful  pressure  in  order  to  expel  from 
it  the  remaining  traces  of  moisture,  and 
incidental) V  to  effect  also  the  more  intimate 
contact  of  the  camphor  with  the  pulp.  The 
dried  and  compressed  mass  is  next  placed 
in  a  mold,  ojien  at  the  top,  into  which  fits 
a  solid  plunger.  A  lieavy  hydraulic  pres- 
sure is  broui^ht  to  bear  upon  the  phmger, 
and  at  the  same  time  the  mixture  is  heated 
by  means  of  a  steam  jacket  surrounding  the 


vessel  to  a  temperature  of  about  300  de- 
grees Fahrenheit.  When  the  mass  is  taken 
out  of  the  press  it  hardens,  and  so  acquires 
the  extraordinary  toughness  and  elasticity 
which  are  the  distinguishing  characteris- 
tics of  this  remarkable  production. 

A  SUBSTITUTE  FOB  IVOEY  AND  POBCB- 

LAIN. 

Celluloid  is  very  largely  useful  as  a  sub- 
stitute for  ivorv,  which  is  imitated  with 
great  success.  Tortoise  shell,  malachite, 
mother  of  pearl,  coral  and  other  costly  and 
eleo;ant  materials  are  also  so  successfullv 
imitat<Ml  that  an  expert  can  hardly  detect 
the  original  from  the  copy. 

Celluloid  is  also  used  as  a  substitute  for 
porcelain  in  the  manufacture  of  dolls, 
which  will  stand  a  good  deal  of  rough  usage 
without  breaking.  Combined  with  linen  it 
is  used  for  shirt  bosoms,  cuffs  and  collars. 


THRASHING   WATERMELONS   FOR  SEEDS 


Out  in  the  West,  whore  irrigation  and 
sunshine  combine  to  make  the  production  of 
waterni(?lons  very  successful,  a  novel  indus- 
try  has  «^ro\vn  up,  which  is  assuming  huge 
j)roportions  an<l  promises  a  splendid  rev- 
enue for  tli(?  originators  of  tli(»  scheme. 

In  the  u|»j)er  Arkansas  valley,  melons  are 
grown  for  their  s(»(m1,  and  great  fiehls  are 
yearly  covered  with  the  luscious  green 
shapes,  destined  never  to  tickle  a  palate. 
The  melons  grow  to  large  size  and  great 
perfection.  When  they  are  fully  ripe  they 
are  harvested  with  as  mu(*li  ])recision  as  are 
the  wh<'at  an<l  cr»rn  crops  of  the  plains. 
THE    THRASHING    MACHINE. 

The  thrashing  machine  with  which  the 
melons  are  han<ll(Ml  is  simple.  It  consists 
chiefly  of  a  cylin<ler  driven  by  horse  j)ower 
or  by  traction  engine.     Great  wagonloads 


of  melons  are  brought  to  the  side  of  the 
machine,  and  one  bv  one  tliev  are  thrown 
with  great  force  into  its  hungry  mouth,  to 
break  against  the  teeth  below.  The  whole 
is  ground  to  a  fine  pulp  and  run  out  through 
a  sieve,  the  rinds  iK'ing  thus  separated  from 
the  inner  portion  of  the  melon.  The  rinds 
are  left  to  rot  on  the  prairie,  and  the  juicy 
mixture  stands  in  large  vats  until  the 
process  of  fermentation  takes  place,  sej)a- 
rating  the  seeds  from  the  pulp.  The  seeds 
are  then  s])read  out  on  lK:>ards  to  dry  and 
are  ready  for  the  market. 

SELLING  THE  SEEDS. 

The  farmers  sell  t^o  seeds  to  eastern 
firms,  and  in  good  years  clear  from  $12  to 
$15  an  acre  for  their  labor.  The  harvest 
time  is  late  in  summer  and  in  early  autumn, 
and  attracts  much  attention. 
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EFFECT  OF  ELECTRICITY  ON  MILK  AND  MEAT 


During  serious  electrical  disturbances  in 
the  atinosphcre,  it  is  well  known  that  beer 
may  become  *'liard/'  milk  may  go  sour,  and 
meat  may  frequently  "turn/'  Considerable 
speculation  has  arisen  as  to  the  cause  of 
this.  It  has  been  suggested  that  an  ozonized 
state  of  the  air  due  to  electric  discharge  has 
something  to  do  with  it,  or  that  the  forma- 
tion of  nitrous  acid  in  the  air  is  responsible 
for  the  change.  It  is,  however,  not  probable 
that  the  atmosphere  undergoes  any  chem- 
ical change  sufficient  to  account  for  the  ex- 
tent to  wliich  certain  foods  "turn.''  More- 
over, any  important  quantity  of  ozone  or 
nitrous  acid  would  be  calculated  to  exert 
a  preserving  effect,  as  both  are  powerful 
antiseptics. 

It  may  be  urged,  again,  that  the  phenom- 
enon is  due  to  oxidation  by  means  of 
ozone,  but  this  can  hardly  be  the  case,  in 
view  of  the  large  quantities  of  beer  and 
milk  that  arc  soured,  in  relation  to  the  very 
small  quantity  of  ozcme  which  a  tlnmder- 
storm  produces.  In  the  case  of  meat,  at  any 
rate,  the  "turning"  can  scarcely  be  attrib- 
uted to  the  action  of  the  ozone  or  of 
oxygen.  The  change  is  probably  due  not 
directly  to  chemical  agencies,  but^  purely, 
to  a  disturbance  of  the  electrical  equilib- 
rium. 

THE   FOBCE   OF  INDUCnON. 

It  is  well  known  that  an  opposite  elec- 
trical state  is  set  by  induction,  so  that  an 
electrical  condition  of  the  atmosphere  in- 
duces a  similar  condition,  though  opposite 
in  character,  in  objects  on  the  earth.  Per- 
sons near  whom  a  flash  of  lightning  passes, 
frequently  experience  a  severe  shock  by  in- 


duction, although  no  lightning  touches 
them;  and  in  the  celebrated  experiment  of 
Galvani,  he  showed  a  skinned  frog  in  the 
neighborhood  of  an  electrical  machine, 
which,  although  dead,  exhibited  conclusive 
movements  every  time  that  a  spark  was 
drawn  from  the  conductor.  In  the  case  of 
milk  "turning,"  or  beer  "hardening,"  or  of 
meat  becoming  tainted,  it  is  probably, 
therefore,  an  instance  of  chemical  convul- 
sion, or,  it  may  be,  of  a  stimulus  given  to 
bacteriological  agencies  set  up  by  an  oppo- 
site electric  condition,  induced  by  the  dis- 
turbed electrical  state  of  the  atmosphere. 
Although  these  charges  are  most  marked 
during  a  tliunderstonn,  yet,  undoubtedly, 
they  occur  at  other  times,  but  not  to  the 
same  degree,  when  there  is  no  aj)parent  elec- 
tric disturbance. 

ELECTBICAI.  TENSION. 

But  even  when  the  skv  is  clear,  the  at- 
mosphere  may  exhibit  considerable  elec- 
trical tension.  The  electroscope  constantly 
shows  that  a  conducting  point  elevated  in 
the  air  is,  as  a  rule,  taking  up  a  positive 
charge  of  electricity,  the  tension  rising  with 
the  height  of  the  point.  This  effect  in- 
creases toward  daybreak  until  it  reaches  a 
maximum  some  hours  after  sunrise.  It 
then  diminishes  until  it  is  weakest  a  few 
hours  before  sunset^  when  it  again  rises  and 
attains  a  second  maximimi  degree  some 
hours  after  sunset,  the  second  minimum  oc- 
curring before  daybreak.  There  are  ac- 
cordingly constant  changes  of  electrical 
tension  going  on, — changes,  however,  which 
are  more  rapid  and  much  more  marked  dur- 
ing a  thunderstorm,  and  which  are  quite 
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powerful  to  exert  an  evil  influeoce  on  cer- 
tain articles  of  food  or  drink  susceptible  to 
change,  notably,  meat,  milk  and  beer  or 
cider. 


There  is  no  doubt  tliat  tlie  unfavorable 
efEectB  on  tlie  feelings  eximriencod  by  many 


individuals,  such  as  headache,  oppression 
and  nervous  distress,  on  the  advent  of  a 
thunderstorm,  have  a  similar  foundation 
and  are  due  to  the  same  electrical  differ- 
ences of  potentiality,  the  effects  passing 
away  as  the  disturbed  condition  of 
the  atmosphere  changes,  or  the  storm 
subsides. 


ATHLETIC  SPORTS  OF  TO-DAY 


In  the  matter  of  athletic  sport*  by  which 
both  exercise  and  enjoyment  are  obtained, 
America  hoids  the  lead.  So  important  have 
exerciser  become  to  perfect  the  con<litiou  of 
the  human  body,  that  all  colleges  now  main- 
tain   departments    of    athletics    in    wliidi 


polo,  lacrosse,  basket-ball,  rowing,  running. 
jumping,  i>olc-vanlting  and  many  other 
sjHjrta  are  very  enthusiastically  followed  in 
sludcnt  life. 

FOOT  BALL. 

Foot  ball  is  so  well  known  that  it  is  al- 


sports   are   Byatcmatically    taught.      Great       most  needless  to  descrilx;  it  at  length,  and 


FOOT  BALI^-CHICAQO 


rivalry  is  developed  between  the  different 
teams  of  the  various  institutions.  Probably 
the  most  popular  sport  in  college  circles  of 
the  present  time  is  foot  ball,  although  base 
ball  has  long  been  considered  the  national 
sport.  Golf,  of  lato  years,  has  assumed  a 
position  of  great  prominence,  and  tennis, 


yet  a  few  words  may  be  said  of  the  most 
complicated  of  the  several  games,  Rugby 
foot  ball.  This  game  is  played  between 
opposing  sides  of  eleven  men  each.  These 
men  fill  positions  as  follows:  Center  rush, 
the  man  in  the  center  of  the  "line ;"  right 
and  left  guard,  men  on  either  side  of  the 
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center  rush,  who  assist  him  in  his  work; 
right  and  left  tackle,  men  who  occupy  posi- 
tions to  the  right  aii'i  left  of  the  guards, 
and  right  and  left  ends,  who  occupy  posi- 
tions at  the  ends  of  the  line  of  players,  and 
next  trt  tlic  tackles.  Behind  the  line  and 
immediately  hack  of  the  center,  is  the  quar- 
ter-hack, while  near  him  are  the  right  and 
left  half-hacks  and  behind  them  all  the  full 
back. 

Two  elevens  are  drawTi  up  face  to  face. 
One  of  the  teams,  hv  toss-up,  has  secured 
the  hiill,  an  oval-^hsi)ed  affair,  of  pig's  skin, 
which  encloses  an  in- 
flale<i  ruhltfT  hag. 
Tlie  ot.jwrt  of  tlie 
play  is  by  a  series 
of  kicks,  punts, 
rushcH,  or  runs  with 
the  hall,  to  send  it 
from  the  <-ciit/T  of 
the  f.Kit  Imll  (ic-M  to 
the  ent'iiiy'sgijalline. 
At  tin-  ()p|>osite  ends 
of  the  fi'-ld  are  sets 

of  two  higli  jKiles  crossed  by  a 
centriii  bar.  Thfs<;  are  the  gftal  jxiste. 
When  (.ccasion  presents,  tlie  l>all  ni;iy 
he  ki-.-kcd  over  this  g-.al,  tlms  milking 
a  score,  hut  mure  generally  the  play  is  for 
a  ton<-lMli>wn,  that  is,  carrying  the  hall  over 
the  enemy's  line  and  touching  it  down  in 
that  territory. 

Xunierous  tri<rk  plays  and  formations  are 
used  to  send  the  IkiII  from  one  end  of  the 
field  to  the  other.  1'he  play  is  very  rough 
at  limes,  Uvanse  of  the  scrambling  to  pre- 
vent the  ball  from  l)oing  put  in  motion.  To 
avoid  ihnigtT,  th(!  players  pad  their  clothing 
anil  ns(;  great  h<'ad  guards  and  shin  giiards 
Iff  lent  her,  and  nose  guards  of  niblKtr. 
Kvery  year  many  players  are  seriously  in- 


jured at  the  sport,  and  many  i>eople  decrj 
it  as  brutal.  The  players  themselves,  how- 
ever, its  most  ardent  supporters,  maintain 
it  is  a  grand,  healthful  and  not  necessarily 
dangerous  game.  Great  rivalry  exists  be- 
tween the  teams  of  the  great  universities 
and  colIege6.  The  great  foot  ball  day  of  the 
year  is  "Thanksgiving  day,"  when  every 
collie  team  in  the  land  plays  great  and  ex- 
citing games. 

BASS  BAXiL. 
What  pers'jn  does  not  know  base  belli 
The  smallest  urchin  iieems  horn  to  a  knowl- 


STEBPLE    CHASE. 

edge  i>f  tossing  and  hatting  a  ball.  The 
national  game  is  still  so  pi)pular  that  sev- 
eral leagues,  of  many  clubs  each,  are  given 
giKid  support  in  their  public  performances 
throughout  the  sunmicr  and  fall  months. 

GOLF. 

Golf  has  been  the  craze  in  fashionable 
circl(«  of  late  years.  This  game  consists 
of  knocking  a  small  gutta  ]>ercha  ball  across 
specially  prepared  fields,  called  links.  The 
course  of  the  field  is  arraiigeil  with  a  num- 
ber of  holes  at  greater  or  less  distances  from 
each  other.  The  player,  using  one  of  a  set 
of  nnmenms  kimls  of  specially  prepared 
clubs,  drives  the  ball  from  hole  to  hole,  the 
one  who  covers  the  course  in   the  fewest 
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numljer  of  strikes,  win-   1^ 
niug.      In     order 
make    the    sport    more   1 
exacting;,    Imzarda    are 
interposed  on  the  links. 
Huge    banks    of    earrli 
and  grass  callod  Ijiink- 
ers,    jMiniis    of    water, 
and    oilier    hindrances 
BO  that  wlipre  the  hall 
■will  have  to  Ix'  driven 
far  and  swiftly,  make 
up  these  hazards. 


thiB   c'harsit.T   at    P..iiKhK.-epi>li'.    Npw    Ynrk.      In    i 

UiBt  the  fait  exvim  tnlpa  are  ottcD  bcati-n  by  itii' 

pr 


BASKET  BALL. 

Kiisket      hall      is      a 
indiKir    sjiort, 


]ilayei|  principally  dur- 
ing llie  winter  itmiillis. 
The  game  is  to  drive  a 
liirgf-  iiillated  IkiU  I.y 
thiMwing  and  iHiuneing 
to  the  oiieiiiy's  goal, 
wliieli  consists  of  a  sort 
of  l)asket  suspended 
almnt,  nine  feet  in  the 
air. 

Tliii"   game   is   ofd^n 
very  exciting  nnd  near- 


aiid 


ly     every     . 

athlclie  assoeiatioii   has 

a  leaiii.     The  gsime  i? 

very    jmpular   in    woni- 

on's       ccdleges,      whieh 

have    teams    of    groat 

merit. 

WATER  SFOBTS. 
Water  sports  am- 
tinne  to  bt!  foUowed  hv 
athletes  wlio  livo  near 
hodiew  of  water.  The 
great  TTenley  senllinc 
matches  on  the  Thames 
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river,  of  late  years,  have  been  par- 
ticipated ill  by  Americau  college  teams, 
with  victory  frequently  perching  on  the 
American  banners.  Swimming  also  is  in 
great  vogue,  and  many  great  contests  are 


held  in  different  places  for  si)eed  and  dis- 
tance. Water  polo  is  a  near  adjunct  of 
swimming.  This  game  is  played  like  ordi- 
nary polo,  save  that  the  ball  is  carried  to 
the  goal  by  men  swimming  in  the  water. 


UNCLE  SAM'S  "SPECIAL  DELIVERY"  BOY 


Almost  everybody  has  seen  the  gray- 
uniformed  messenger  boys  employed  by  the 
United  States  Post  Office  Department  Al- 
though it  is  not  generally  known,  they  are 
beset  bv  the  same  trials  and  tribulations 
regarding  w-agcs,  which  vex  those  holding 
similar  positions  with  business  corporations. 

WAGES  OF  THE  BOYS. 

Thirtv  dollars  a  montli  is  all  one  of  Uncle 
Sam's  special  delivery  boys  can  earn,  and 
this  he  must  accumulate  at  the  rate  of  eight 
cents  for  each  letter  delivered.  Take,  for 
instance,  the  Chicago  post  othce. 

THEIB  AGES. 

Tn  that  office  the  ages  of  the  boys  range 
from  14  to  19  years,  the  average  being 
alxmt  16.  No  examination  is  required  to 
enter  the  service  beyond  the  usual  questions 
pertaining  to  character,  etc.  After  a  boy 
reaches  the  age  of  18  he  is  permitted  to 
take  the  examinaticm  for  clerk,  and  scores 
of  them  are  now  filling  such  positions  after 
having  passed  through  the  special  delivery 
service.  Alx)ut  15  per  cent  of  the  boys  em- 
ployed at  present  are  colored. 

BULES  GOVERNING  THEIB  WOBX. 

They  are  governed  by  a  military  sounding 
set  of  rules,  and  it  is  expected  of  them  that 
while  on  dutv  their  conduct  and  manners 
shall  be  above  reproach.  The  suspension 
system  is  employed  for  cases  of  derelictions, 


which  are  not  serious  enough  to  call  for  dis- 
charge. The  training  is  considered  excel- 
lent, especially  by  business  men,  by  whom 
many  of  the  boys  are  employed  after  they 
serve  their  apprenticeship  with  the  govern- 
ment. Several  former  messenger  boys  are 
now  holding  responsible  positions  in  banks, 
others  still  are  working  for  the  government 
in  more  lucrative  positions,  while  a  great 
many  special  delivery  boys  are  to  be  found 
in  most  of  the  large  w^holesale  and  retail 
houses  of  the  downtown  district.  The  op- 
portunity for  making  valuable  friends  is 
great,  and  where  a  boy  takes  advantage  of 
it  he  is  apt  to  profit. 

NUMBER  0(F  BOYS  AND  THEIB  DEUVEBr 

lES  MONTHLY. 

Forty-five  thousand  special  delivery  letr 
ters  are  distributed  over  190  square  miles 
of  Chicago  territory  every  month.  Twenty- 
five  thousand  of  these  go  through  the  sta- 
tions and  substations  located  in  different 
parts  of  the  city,  and  the  remaining  20,000 
are  sent  out  direct  from  the  postoffice.  -The 
rapid  distribution  of  this  bulk  of  important 
mail  rests  largely  with  144  boys,  who  wear 
the  caps  and  uniforms  of  the  special  deliv- 
ery department.  The  work  of  these  mes- 
sengers makes  it  possible  for  the  government 
to  deliver  a  specially  stamped  letter  to  an 
address  four  miles  from  the  postoffice  within 
forty  minutes  after  it  has  been  received. 
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and  they  are  responsible  in  a  large  meas- 
ure for  the  success  of  the  department 

ABBA  COVEBED  AND  HETHOD  OF  WOBX. 

The  government  arranges  that  no  mes- 
senger shall  work  more  than  his  allotted 
amount.  Thus  a  sufficient  number  of  boys 
is  employed  to  keep  the  aggregate  returns 
from  the  special  delivery  service  adequately  . 
distributed.  These  messengers  work  in 
shifts  from  7  a.  m.  to  11  p.  m.  One  shift 
is  on  duty  until  3  o'clock  and  another  han- 
dles the  letters  until  the  hour  ai  closing  at 
night.  Whenever  it  is  convenient  or  there 
is  any  chance  of  saving  time,  special  deliv- 
ery letters  are  sent  out  to  substations,  to 
be  conveved  to  their  destinations  from  that 
point.  At  4  o'clock  the  last  dispatch  to 
outlying  stations  is  sent  out.  At  5  o'clock 
another  leaves  the  postoffice  for  more  cen- 
trally located  points.  Then  lx.'t\veen  5  and 
6  o'clock  the  entire  citv  is  covered  bv  mes- 
sengers.  After  0  o'clock  the  delivery  boys 
cover  seveiity-iivo  square  miles,  and  at  9 
o'clock  the  aggregate  territory  is  reduced  to 
twelve  s(juare  miles.  I>etween  0  and  11 
p.  m.  there  are  but  thirty-five  messengers 
on  duty,  and  on  an  ordinary  night  they 
handle  350  letters.  On  Saturday  night  the 
number  is  increased  to  about  500. 

It  makes  no  difference  what  the  condi- 
tion of  the  weather  may  be,  these  young- 
sters must  deliver  letters  to  any  address  as 
late  as  1 1  o'clock.  Within  a  radius  of  ten 
miles  they  are  expected  to  use  bicycles  for 
transportation  purposes,  one  of  the  recpiire- 
ments  for  entering  the  service  l)eing  that 
a  boy  shall  own  a  bicvele  in  good  condition 
and  a  full  uniform,  costing  $12. 


DELIVEB  1,000  LETTEBS  A  DAY. 

With  more  than  1,000  letters  a  day 
bearing  special  delivery  stamps  coming  into 
the  postoffice,  it  would  be  impossible  to 
handle  them  if  each  boy  were  given  but  one 
on  a  trip.  The  result  is  that  when  a  boy 
starts  out  he  may  have  two,  three  or  half 
a  dozen  letters  to  deliver  and  may  make 
as  much  as  50  cents  by  traveling  but  a  few 
blocks.  But  the  aim  of  those  in  charge  of 
the  department  is  to  make  the  earning  ca- 
pacity of  one  boy  no  greater  than  that  of 
another,  and  they  endeavor  to  regulate  dis- 
tances as  best  they  can. 

Most  special  delivery  letters  are  carried 
on  bicycles,  but  in  cases  of  extremely  se- 
vere or  unpleasant  weather  the  boys  are 
furnished  with  monev  for  car  fare  on  lines 
which  do  not  recognize  the  government's 
messengers  to  the  extent  of  giving  them 
free  transportation  privileges.  Thus  in 
an  average  day's  work  a  boy  will  ride 
manv  miles  on  his  bicvele,  and  also  take 
several  lengthy  jaunts  on  steam  or  street 
cars. 

The  ^*first  in  first  out"  svstem  is  fol- 
lowed  in  the  postoffice  in  sending  out  mes- 
sengers. Each  boy  is  supplied  with  a  pad- 
dle bearing  his  numlx?r.  AMien  he  comes 
in  from  a  trip  he  surrenders  this  to  the 
man  in  charge,  and  it  is  placed  on  the  bot- 
tom of  a  pile  representing  the  boys  who 
are  in  ahead  of  him.  As  soon  as  there  is 
a  letter  to  deliver  the  clerk  takes  a  paddle 
from  the  top  and  calls  the  number  printed 
on  it.  In  this  way  the  trips  are  kept 
straight  and  no  one  boy  has  an  advantage 
over  another. 
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BATHING  FOR  WEALTH  AND  BEAUTY 


Hardly  anything  is  more  beneficial  to 
the  human  Ixxly  than  the  right  kind  of  a 
bath  at  the  right  time.  There  are  at  least 
a  dozen  different  kinds  of  baths,  and  there 
are  conditions  of  the  body  when  eleven  of 
them  may  be  either  of  doubtful  benefit  or 
positive  injury. 

HOT     BATH     FOB     CLEANUNESS,     COLD 
BATH   FOB    TONIC. 

Many  persons  who  are  physically  strong 
and  of  regular  habits  go  through  life  health- 
fully, taking  just  two  kinds  of  baths — the 
hot  bath  at  night  for  cleanliness  and  the 
cold  morning  plunge  for  a  tonic.  Such 
persons  need  no  advice  about  bathing. 

In  the  case  of  children  and  the  majority 
of  adults  the  other  eight  or  ten  varieties 
of  bath  should  be  thoroughly  understood. 
There  is  hardly  any  remedial  agent  so 
speedy  and  favorable  in  its  action  as  the 
cold,  tepid,  warm,  hot,  plunge,  shower, 
sponge,  pack,  foot,  or  sitz  bath  intelligently 
applied. 

TEMPEBATTTBE  OF  THE  BATH. 

It  is  mainly  a  question  of  temperature — 
temperature  of  the  body  and  temperature 
of  the  bath.  When  the  temperature  of  the 
body  is  normal  and  tlie  general  health  is 
good,  one  may  safely  suit  his  fancy  in  the 
matter  of  baths,  provided  he  keeps  his  skin 
clean  and  the  jxjres  unclogged.  Most  peo- 
ple know  that  a  cold  plunge  is  injurious 
only  when  it  overtaxes  the  resisting  power 
of  the  bather  so  that  exhilarating  reaction 
does  not  follow  the  otherwise  beneficial 
shock.  Anyone,  however,  healtliy  and 
strong,  may  remain  in  cold  water  so  long. 


that  fatigue  and   even  severe  prostration 
result. 

THE  8H0WEB  BATH.. 

Respecting  the  shower  bath,  the  douche 
and  other  baths  in  which  the  nude  body 
is  exposed  to  currents  of  water,  there  seems 
to  be  much  popular  misinformation.  All 
these  baths  are  exaggerations  of  the  cold 
plunge  and  should  be  used  with  caution. 

THE  HOT  AND  WABH  BATHS. 

The  warm  bath  is  relaxing,  as  there  is 
no  reaction.  If  prolonged  it  is  enervating, 
and  the  same  is  true  of  the  liot  bath.  A 
bath  of  a  temperature  above  110  degrees 
can  he  borne  onlv  a  short  time  without  in- 
juriously  exciting  the  heart 

CHILDBEN'S  BATHS. 

Systematic  cold  bathing  is  frequently 
beneficial  to  children  who  have  a 
sluggish  circulation,  with  a  poor  appetite 
and  feeble  digestion  and  who  are  addicted 
to  colds,  but  these  baths  should  not  l)e  show- 
ers or  douches  except  when  ])ro3criI)ed  in 
specific  instances  by  a  physician.  There 
will  be  sufficient  shock  and  tonic  effect  if 
the  child  is  sponged  with  cool  water  in  a 
warm  room  for  not  more  than  five  minutes 
at  a  time  and  then  dried  and  gently 
rublx^d. 

For  children  warm  baths  are  valuable  to 
bring  blood  to  the  surface  when  there  are 
spasms,  colic  or  congestion  of  some  inner 
organ.  If  there  is  congestion  in  the  brain, 
indicated  by  headache,  warm  or  hot  bath- 
ing of  the  extremities  of  the  body  will  tend 
to  relieve  the  pain  and  promote  sleep. 

When  the  temi^erature  of  the  body  is 
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normal,  hot  or  cold  baths  will  neither 
heighten  nor  lower  it.  But  when  the  tem- 
perature is  abnormally  high — ^when  there 
is  fever — it  may  be  brought  back  toward 
the  normal  point  by  cold  bathing.  In  the 
absence  of  medical  advice,  however,  such 
treatment  should  be  limited  to  a  sponging 
of  the  entire  body  in  water  whose  tempera- 
ture is  not  lower  than  70  degrees. 

THE  COLD  PACK 

The  cold  pack  is  more  efScacious  in 
cases  of  fever  than  cold  sponging,  but  un- 
less ordered  by  a  physician  it  should  be 
used  seldom,  and  then  with  caution.  A 
folded  sheet  is  dipped  in  water  not  colder 
than  85  <lcgrecs,  and  in  this  the  body  is 
wrapped  from  armpits  to  ankles,  with   a 
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blanket  for  outer  covering,  and  then  loft 
undisturbed  for  ten  minutes.  Then  the 
patient  is  taken  out  of  the  wet  sheet  and 
enveloped  in  a  blanket  and  allowed  to  re- 
main quiet. 

THE  TEPID  BATH. 

In  bathing  children  no  mistake  is  made 
in  using  the  tepid  bath,  of  about  95  degrees, 
which,  after  the  child  has  been  placed  in 
it,  may  be  cooled  down  to  90  or  85  d^rees. 
On  being  taken  from  the  bath  the  child 
should  not  be  dressed  at  once,  but  wrapped 
in  a  bath  blanket  and  loft  there  for  twenty 
minutes.     This  will  prevent  chilling. 

Proper  bathing,  according  to  the  condi- 
tion of  the  lx)dy,  is  almost  a  fine  art,  and 
its  value  is  so  great  as  to  make  that  art 
well  wortli  intelligent  study. 


OUR  SCHOOLBOY  SOLDIERS 


The  American  boy  may  or  may  not  be  a 
born  soldier,  but  it  is  certainly  true  that 
he  is  being  made  into  one  on  a  large  scale. 
Most  of  our  privately  endowed  schools  for 
boys  throughout  the  United  States  include 
more  or  loss  of  military  life  and  discipline 
in  their  daily  routine,  and  the  system-  is 
steadily  growing. 

NUMBEB  OF  MILITABY  INSTITXrrES 
FOB  JUVENILES. 

At  present  there  are  about  60  public 
and  chartered  military  schools  in  this  coun- 
try, and  more  than  100  ])rivatx3  institutions 
of  this  kind.  Some  of  the  school  military 
corps  have  actually  l)ecome  miniature  ar- 
mies, proficient  in  the  tactics  of  every 
branch  of  the  service. 

MINIATTJBE  MHiITABY  POSTS. 

Tlieir  headquarters  are  military  posts, 
where  the  stars  and  stripes  are  raised  at 


the  boom  of  the  sunrise  gun.  From  the 
day  when  he  dons  his  uniform  until  the 
final  inspection  at  graduation  time,  the  boy 
who  ":oes  to  a  military  school  leads  a  life  of 
soldierly  discipline.  He  learns  the  vocabu- 
lary of  the  army.  He  has  his  quarters  in 
the  barracks.  He  eats  in  a  ^'mess-hall.'' 
The  (Iruui-lx^at  displaces  the  morning  liell, 
and  ^^reveille"  is  the  rising  signal.  "Tattoo" 
warns  him  to  prepare  for  the  night,  and  at 
"taps''  the  (lay's  routine  is  officially  closed. 
THE  CADET'S  FIRST  LESSON. 

The  cadet's  first  lesson  is  how  to  carry 
himself,  and  he  s])en<ls  many  hours  in  the 
awkward  squad  Ix^fore  he  stands  "toes  out," 
"head  up"  and  "eyes  front"  to  the  satisfac- 
tion of  the  drill  corporal.  His  fatigue  and 
dress  suits  are  made  to  fit  without  a 
wrinkle,  and  he  must  wear  them  so.  His  cap 
must  be  cocked  at  a  right  angle.   His  room 
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is  regularly  inspected,  and  any  untidiness 
means  a  demerit  mark  in  his  superior's  re- 
port. 

THE  MANUAL    OF   ABMS. 

Taught  how  to  stand,  how  to  walk  and 


how  to  wear  his  clothing,  he  goes  into  an- 
other awkward  squad  to  learn  the  manual 
of  arms.  Then,  after  he  has  got  a  number  he 
is  ready  for  real  work.  He  is  tlien  required 
to  spend  two  hours  each  day  in  drilling. 


HEALTH    AND   MUSCLE 


Well-developed  men  are  to  be  envied. 
They  invariably  enjoy  splendid  health. 
There  are  many  ways  of  exercise  which  do 
much  to  make  the  physically  perfect  man. 

Too  often  the  abdominal  muscles  are  neg- 
lected or  exercised  only  perfunctorily.  As 
a  result,  the  blood  in  the  abdominal  region 
becomes  sluggish,  for  blood  does  not  flow 
with  health-giving  quickness  unless  it  re- 
ceives aid  from  Avorking  muscles.  Muscles 
that  are  dormant  retard  the  blood's  flow, 
and  slowly  moving  blood  does  not  properly 
purify  the  body.  Therefore,  when  the  blood 
in  the  abdominal  region  becomes  sluggish, 
indigestion,  constipation,  biliousness  and 
other  and  more  serious  abdominal  compli- 
cations are  the  result. 

All  of  these  ailments  are  more  or  less 
pronoimccd  demands  of  the  abdomen  on  its 
possessor  to  take  proper  care  of  it,  and 
proper  care  means  nothing  more  nor  less 
than  a  few  minutes'  exercise  of  the  abdom- 
inal muscles  after  getting  up  mornings,  and 
before  going  to  bed.  The  man  who  will  give 
attention  to  his  abdomen  will  be  amply  re- 
warded. Instead  of  suffering  from  indi- 
gestion, he  will  be  blessed  with  a  digestion 
that  will  compare  favorably  with  that  of  an 
ostrich.  He  will  forget  what  stomachache 
is  like,  his  liver  will  refuse  to  make  him 
bilious,  and,  in  short,  all  the  organs  in  the 
lower  half  of  the  trunk  will  perform  their 
functions  happily,  as  nature  intended. 


Then,  too,  sturdy  abdominal  muscles 
contribute  largely  to  the  correct  carriage  of 
the  body.  If  tliese  muscles  are  not  strong, 
the  abdomen  cannot  be  held  in,  and  a  pro- 
truding abdomen  has  a  marked  tendency 
to  cave  in  the  chest  and  twist  the  sj)ino  out 
of  shape.  In  brief,  a  man  who  permits  his 
abdomen  to  protrude,  cannot  stand  erect, 
no  matter  how  hard  and  long  he  may  try. 
Every  sane  person  admits  that  proper  poise 
is  absolutely  and  unequivocally  necessary 
to  good  health ;  •  therefore,  every  well-bal- 
anced mind  cannot  disregard  the  necessity 
that  the  abdominal  muscles,  so  necessary 
for  correct  carriage,  should  be  sedulously 
exercised. 

Healthy  abdominal  muscles  also  help  to 
develop  the  cheat.  When  breathing,  the 
further  one  can  pull  in  the  abdomen  the 
greater  will  be  the  lung  expansion.  The 
stronger  the  abdominal  muscles,  the  fur- 
ther in  goes  the  stomach,  the  lungs  drink  in 
greater  quantities  of  fresh  air,  and  the 
blood  is  furnished  with  enlarged  supplies 
of  purifying  oxygen.  And  everyone  knows 
what  oxygen  does  when  it  gets  into  the  hu- 
man svstem. 

A  man  who  exercises  his  abdominal  mus- 
cles need  not  fear  that,  as  he  gets  along  in 
life,  he  will  annex  a  "bay  window."  Fat 
cannot  accumulate  in  this  region  if  daily 
exercise  is  indulged  in.  On  the  other  hand, 
exercise  will  remove  fat  and  restore  to  men 
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with  abnormal  abdomens  their  natural  out- 
lines and  proportions. 

Again,  strong  abdominal  muscles  are  the 
best  and  safest  protection  against  unex- 
pected blows  ''below  the  belt"  And  last, 
but. by  no  means  least,  he  who  gives  dili- 
gent concern  to  the  muscles  under  consid- 
eration will  not  Ijecome  nervous  under  busi- 
ness stress  or  from  other  causes. 

EXEBCISE  I. 

Starting  with  the  correct  standing  posi- 
tion, head  up,  shoulders  back,  clicst  out,  ab- 
domen in,  arms  straight  and  at  the  sides 
of  the  IkxIv,  knc.KfS  and  hc^ls  touching  and 
toes  at  an  angle  of  00  degrees,  grasp  the 
left  hand  with  the  right,  interhK'king 
thumbs  and  i)lacing  the  left  fingers  alK>ve 
the  right.  Raise  the  arms  alxn-e  the  head, 
and  while  doing  the  exercise,  keep  them 
continually  by  the  sides  of  the  head.  Bend 
the  body  at  the  hips  and  endeavor  to  reach 
the  flfK>r  with  th(;  fingers.  Exhale  as  you 
go  down,  inhale  de(?ply  as  you  come  up 
slowly,  and  lK*nd  back  as  far  as  possible. 
Repeat  until  tired,  then  take  up  another 
exenrise.  As  the  ])ody  is  hent  downward, 
the  low(;r  front  niuscl(»s  of  tin?  abdomen  and 
the  muscles  of  the  back  are  dcvclo])(Ml.  As 
the  lx»dy  is  bent  backward,  the  muscles  of 
the  back  of  the  abdomen  are  brought  into 

play. 

EXEKCISE  n. 

Raise  the  arms  over  the  head  as  l)efore. 
Turn  tlie  u|)per  part  of  tlie  Inxly  noticeably 
to  the  right,  and  then  bend  the  up])er  ])art 
of  the  Ixxlv  sidewise  and  down  as  low  as 
j)ossible.  Alternate  by  doing  this  exercise 
to  th(*  left.  The  muscles  in  the  sides  of  the 
abdomttn  are  thus  deveh^ped. 

EXEBCISE  in. 

This  exercise  is  splendid  for  the  solar 
plexus  and  the  upper  part  of  the  abdomen. 


It  quiets  the  nerves  and  strengthens  the 
diaphragm  and  its  muscles.  Lie  down  on 
your  back  on  the  floor,  bend  the  legs  at  the 
knees  and  draw  them  up,  getting  the  heels 
as  close  to  the  hips  as  possible.  Fold  the 
arms  over  the  chest,  and  then  raise  the 
head,  shoulders  and  chest  from  the  floor 
as  high  as  you  jKjssibly  can,  striving  hard 
and  ever  harder.  When  at  the  highest  point, 
hold  them  thus  for  a  moment,  and  then  lie 
down  and  rejieat. 

EXEBCISE  IV. 

Lie  flat  on  vour  back  on  the  floor.  Put 
the  hands  flat  under  the  hips  and  have  the 
wliohi  upper  part  of  the  body  relaxed.  Then 
kick  with  one  leg  as  high  as  possible  and 
then  kick  with  the  other.     Alternatelv  kick 

ft 

the  legs,  kec])ing  lx>th  oflF  the  floor,  and  kick 
rapidly.  I^e  sure  to  keep  the  legs  straight 
AVh(;n  the  legs  descen<l  from  the  highest 
point  toward  the  floor,  they  should  stop 
about  six  inches  al>ove  the  floor.  This  ex- 
ercise is  unexcelled  for  the  muscles  in  the 
central  and  lower  portions  of  the  abdomen. 

TWO  SPLENDID  EXEBCISES. 

And  now  for  two  splendid  exercises  that 
will  prevent  varicose  veins  and  build  up 
legs  capable  of  j)roperly  carrying  the  body. 
Sturdv  Icirs  are  as  necessarv  to  a  bodv  as 
flawless  whe(ds  to  a  locomotive.  Don't  ne- 
glect your  legs  junl  th(»rel)y  put  yourself  in 
the  wav  of  dangers  that  mav  wreck  both 
your  legs  and  your  good  health. 

No.  1 — Assume  the  correct  standing  po- 
sition!. Kelax  th(»  Icirs  below  the  knees.  Then 
alternately  and  raj)idly,  with  the  leg  as- 
cending, l)ent  at  the  knee,  kick  the  knee  up 
toward  the  chest,  keeping  the  lower  part  of 
the  leg  well  forward.  Trv  hard  to  hit  the 
knees  against  the  chest.  This  exercise  is 
beneficial  for  the  so-called  kicking  muscles^ 
the  muscles  of  the  upper  leg  and  thigh. 
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No.  2 — This  is  excellent  for  the  lower 
part  of  the  upper  leg.  Start  from  the  cor- 
rect standing  position.  Grasp  a  stick  in  the 
hands,  and  keep  the  anns  straight  and  well 
in  front  of  the  body.  With  the  knees  and 
heels  together  and  heels  and  toes  touching 
the  floor,  sit  down  as  low  as  you  can.  Do 
this  part  of  the  exercise  as  quickly  as  you 
like,  but  rise  up  slowly,  keeping  the  upper 
part  of  tlic  body  erect,  as  in  the  correct 
standing  position. 

A  GENERAL   EXERCISER. 

For  a  general  exerciser  of  the  entire 
front  of  the  body — legs,  'abdomen,  chest, 
arms,  Avrists  and  shoulders — ^lie  flat  on  the 
abdomen,  on  the  floor,  face  down.  Be  sure 


that  the  body  is  perfectly  straight,  the  toes 
touching  the  floor  and  the  feet  close  together. 
Then,  with  the  palms  of  the  hands  flat  on 
the  floor  and  the  elbows  at  the  sides  of  the 
body,  fully  straighten  the  arms,  and  sup- 
port the  body  on  hands  and  toes.  The  body 
must  not  be  permitted  to  bend;  keep  it 
solid  and  straight.  Hold  it  thus  for  a  mo- 
ment, and  then  bend  the  arms  and  let  the 
chest  touch  tlie  floor.  Eepeat  this  until 
tired. 

These  exercises,  like  many  others,  do 
much  to  make  the  physically  perfect  man 
and  maintain  general  good  health. 

The  foregoing  observations  and  instruc- 
tions are  from  the  pen  of  Prof.  Hamlin 
Barber,  of  Boston,  Massachusetts. 


LIME  IN  AGRICULTURE 


The  effects  of  lime,  when  applied  to  the 
soil,  are  partly  mechanical  and  partly  chem- 
ical. Upon  deep  alluvial  clay  soil  it  in- 
creases the  crop  of  potatoes  and  renders 
them  less  waxy.  Sprinkled  over  potatoes 
in  a  store  heap  it  preserves  them,  and  when 
scattered  over  the  cut  sets,  it  wonderfully 
increases  their  fertility. 

ERADICATES  DISEASE  IS  TURNIPS. 

Lime  eradicates  the  finger  and  toe  dis- 
ease in  turnips,  and  gives  greater  soundness 
to  the  bulbs.  It  gives  when  applied  to 
meadow  lands  a  larger  produce  of  more  nu- 
tritious grasses.  It  also  exterminates  coarse 
and  sour  grasses,  destroys  couch  grass 
and  acts  powerfully  upon  rye  grasses. 
Upon  arable  land  it  destroys  weeds  of 
various  kinds. 

DECOMPOSES  VEGETABLE  MATTER  AND 
PRODUCES  CARBONIC  ACID  GAS. 

It  rapidly  decomposes  vegetable  matter, 
producing  a  large  amount  of  food  for  plants 


in  the  shape  of  carbonic  acid  gas.  It  de- 
stroys or  neutralizes  the  acids  in  the  soils: 
hence  its  adaptability  to  sour  soils.  It  acta 
powerfully  upon  some  of  the  inorganic 
parts  of  the  soil,  especially  on  the  sulphate 
of  iron  found  in  pasty  soils,  and  the  sul- 
phate of  magnesia  and  alumina. 

IS  FATAL  TO  WORMS,  SLUGS  AND  DAN- 
GEROUS LARVAE. 

It  proves  fatal  to  worms  and  slugs  and 
the  larvae  of  injurious  insects,  though  fav- 
orable to  the  growth  of  shell  bearers. 

SLAKED   LIME  FREES   NITROGEN   FROM 

VEGETABLE   MATTER   AND  FEEDS 

PLANTS  WITH  AMMONIA. 

Slaked  lime  added  to  vegetable  matter 
causes  it  to  give  off  its  nitrogen  in  the  form 
of  ammonia.  Upon  soils  in  which  ammonia 
is  combined  wuth  acids,  it  sets  free  the  am- 
monia, which  is  seized  upon  by  the  plants. 
Its  solubility  in  water  causes  it  to  sink  into 
and  ameliorate  the  subsoil. 
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PECOKPOSES  OBAHITB  FBAOIEEHTS^  0& 
TBAP  BOCKS  or  THE  SOIL. 

When  the  s^iil  contains  fragments  of 
granite  or  trap  nx:k.s,  lime  hastens  their  de- 
eonipoijition  and  liberates  the  silicates. 

FEODXTCES  POTASH  AHD  SODA  IH  THE 

son.. 

Its  combination  with  the  acids  in  the 
soil  prrxluces  saline  compounds,  such  as  pot- 


ash and  soda,  etc.  Strewn  over  plants,  it 
destroys  or  drives  away  the  turnip  flj. 
Worked  in  with  grass  feeds,  the  beneficial 
effects  of  lime,  chalk,  marl  and  shell  sand 
have  long  been  visible. 

DESTEOYS   THE  SEEDS  OF  WEEDS. 

Applied  to  the  t*a  heap,  lime  effectually 
destroys  the  seeds  of  weeds. 


IN  THE  MINE  WITH   THE   MINER 


A  HAZAKDOXrS  OCCUPATION. 


The  life  of  tlie  .Vinerican  miner  is  one  of 
hazardous  iindertakin^  and  constant  dan- 
ger. AVlion  he  bids  his  wife  and  children 
goo<l-byo  in  the  morning  or  at  night,  or 
whenever  he  starts  for  the  mine,  he  knows 
not  whether  he  .-hall  ever  sfH»  them  again. 

INADEQUATE  WAGES. 

The  miner  of  the  average  mine  is  over- 
worked and  underpaid.  The  miner  in  the 
bituiiiinons  coal  fields  is  paid  from  20  to 
40  JK.T  cent  higher  wages  than  those  doing 
flimilar  work  in  tlie  anthracite  fields.  The 
fact  is  that  the  minimum  wage  received  bv 
any  class  of  adult  mine  workers  in  the  soft 
coal  mines  is  2(')  1-4  cents  per  hour,  while 
the  minimum  wage  j)aid  to  Ixas  is  12  1-2 
cents  per  hour.  In  the  anthracite  coal 
mines,  men  performing  precisely  the  same 
lalx)r  receive  from  13  to  20  eents  per  hour, 
while  l>oys  are  paid  as  low  as  5  cents  per 
hour,  and  rarely  receive  more  than  8  cents 
per  hour.  The  bituminous  miner  works  a 
maximum  of  eight  lumrs  per  day,  which  is 
two  hours  less  than  the  men  in  the  anthra- 
cite mines  are  required  to  work.  More- 
over, the  anthracite  mine  worker  labors  un- 
der the  further  disadvantage  of  being  more 


liable  to  be  killed  or  injure<l,  the  casualties 
l>eing  50  per  ci'Ut  greater  in  anthracite  than 
in  the  bitiuninous  mines. 

AMOUNT    MINED    BY    EACH    MINER    IH 
1897,  1898,  1899  AND  1901. 

The  average  miner,  whether  he  be  in  the 
anthracite  or  bituminous  coal  mine,  is  a 
hanl  worker.  Statistics  for  the  vear  1897 
fchow  that  1,271  tons  were  mined  bv  each 
miner,  with  an  increase  of  22  tons  for  1898 
and  DS  tons  for  ISUO.  The  increase  was 
steady  until  1001,  when  the  average  man 
mined  1,585  tons  of  coal. 

For  this  amount  of  coal  the  miner  is 
paid  in  the  neighborhood  of  $1.85  per  day, 
or  for  the  number  of  working  days  in  1901, 
$308  per  employe,  or  an  average  of  $7.05 
per  week.  Divide  this  among  a  family  of 
from  three  to  six  people  and  what  is  the 
result?  P(H)rly  clad  children  and  empty 
stonuichs  alxmt  two-thirds  of  the  time. 

THE     MINER'S    HOME,    CLOTHING     AND 

FOOD. 

The  miner  who  is  thus  paid  is  compelled 
to  live  in  small,  squalid  hovels,  which,  in 
many  instances,  have  but  two  rooms,  and 
not  infrequently  but  one  large  room,   in 
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which  are  housed  a  family  of  six  or  seven 
people.  The  clothing  worn  by  these  miners 
and  their  families  ia  of  the  poorest  quality 
imaginable,  and  very  coarse.  Their  food 
consists  of  corn  bread,  with  pork  and  corned 
beef  for  meat.  Butter  is  never  heard  of, 
and  the  poorest  jfrade  of  oleomargarine  is 
used  hy  tliem. 

THB  "B}t£AKEKBOY." 

The  "broakerboy"  is  tlic  stepping  stone 
to  a  full-fledged  miner.  Hardly  has  the 
hoy  reached  tlie  age  of  nine  years  before  he 
is  set  to  work  in  the  big  "breakers."    This 


is  made  necessary  by  the  large  families  and 
the  cost  of  living.  The  average  wages  paid 
the  "breakerboy"  will  not  exceed  60  cents 
per  day,  and  are  frequently  less. 

The  number  of  days  lost  by  the  miners 
during  1902,  when  a  strike  was  on,  was 
20,000,000,  as  compared  with  733,802  in 
1001,  4,878,102  in  1000,  and  2,124,154  in 
1S09.  Tbe  value  of  the  output  of  wal  for 
1002  was  in  the  ucigbborliond  of  $348,010,- 
4«0. 

Tlie  foregoing  article  is  tlic  ex]>ression 
of  Joliri  Jlitcholl,  preHiik'ut  of  the  United 
Mine  Workers  of  America. 


A   DAY  ON  THE   FARM   WITH  THE   FARMER 


The  economical  and  successful  manage- 
ment of  a  ItiO-acro  tract  of  farming  land 
requires  less  business  ability  than  manual 
labor,  but  to  conduct  upon  a  paying  ba.<is 


are  numerous  farm  ranches  of  large  extent, 
whoso  owners  are  modern  captains  of  in- 
dustry. These  men  are  solving  problems 
and  carrying  on    ciiterpriaes    u])on    their 


farms  containing  several  thousand  acres, 
the  requirement  is  changed  from  muscular 
power  to  brain  work.     In  tlie  middle  west 


farms  wortliy  of  the  brains  of  great  troflt 
builders.  And  in  many  inatunces  their  in- 
come is  quite  as  large.     Those  who  have 
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spent  a  lifetime  in  one  community  in  try- 
ing to  get  a  fortune  out  of  soil-tilling  would 
be  astonished  at  tlie  magnitude  of  fanning 
upon  the  plains  of  the  southwest. 


The  average  size  of  each  of  the  five  mil- 
lion farms  in  the  United  States  is  l-tO 
acres.  TJiia  sniall  average  is  due  to  the 
IGO-acro  and  SO-aore  farms  in  New  Eng- 
land and  the  south. 


region  west  of  the  Missouri  river  is  no  more 
like  its  predecessor,  the  ranch  of  a  score  of 
years  ago,  than  is  it  similar  to  an  old  New 
England  homestead.  But  the  principal  dif- 
ference is  in  the  management.  The  west 
is  rapidly  filling  in  with  homescekers,  who 
arc  in  turn  taking  all  tlie  government  lands 
open  for  honieatoa<l  entrj-.  Indian  reserva- 
tions, fonnerly  nothing  hut  vast  cattle 
ranches,  are  being  tlirown  nj>en  to  white  set- 
tlement 


WHEAT   IN   THE   STACK. 


AVERAGE 


SIZE      or      EABJIS     IN      THE 
SOUTHWEST. 

In  (lie.  western  division  tlioro  arc  larger 
faniiH  than  in  any  ulhrr  jxirtinn  of  the 
United  .Slates,  the  avenige  size  hoing  1,0(10 
acres  in  Oklahoma,  wrstern  Kansas  and 
Texas,  In  the  Indian  Territnrj'  the  aver- 
age size  of  e:fch  Indian's  holdings  is  500 
acres.  The  western  division  alsD  shows  a 
larger  increase  in  ihe  prices  of  land  than 
in  any  otlior  section. 


Fanning  ami  ranching  have  changed 
greatly  within  recent  years.  The  modem 
farm  in  Jvansas,  Oklalmnni  or  any  prairie 


FABHS    BELONGING    TO    INDIANS. 

The  Indians  are  given  famis  of  their 
own  an.I  l..Id  U}  ir"  to  work.  Fifteen  tlum- 
sand  Indians  wore  jdaceil  on  their  individ- 
ual allotnienl.s  in  I'.IOl,  and  l,a0O  fanns 
were  given  away  to  white  seltlcrs.  This 
rapid  Kotlli'inent  of  the  West  means  u  con- 
centration (if  funning  and  ranching  inter- 
ests. The  l,00(l-jiere  farms  are  not  I*ping 
reduced  in  acivage,  hut  an'  Ix-ing  tiirnc*! 
over  to  expert  managers. 

In  the  eastern  and  middle  west  states  the 
fanner  .rf  t.i-day  has  anywhere  from  100  to 
:[(I0  neros  of  land  tinder  cultivation.  To 
spenii  a  day  on  an  American  farm  is  to 
learn  much  ahout  where  tlie  enormous  pro- 
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duct  comes  from  which  goes  to  feed  the 
80,000,000  inhabitants  of  the  United 
States,  in  addition  to  furnishing  a  consid- 
erable part  of  the  food  product  for  the  use 
of  foreign  nations. 

AVEBAGE  AMEBICAN  FABUEB  IN  EASY 

CIBCUMSTAKCESw 

The  American  farmer  of  to-day,  while 
in  many  instances  not  wealthy,  is  still  com- 
fortably well  oflF,  and  does  not  have  to  worry 
about  where  the  next  meal  is  coming  from, 
lie  has  a  few  cattle,  owns  several  horses, 
and  can  go  to  town  with  as  fine  a  turnout 
as  any  man  of  moderate  means  would  de- 
sire. 

The  farmer  is  quite  an  independent  per- 
son, and  when  his  work  is  done  for  the  day, 
he  goes  into  tlie  house,  gets  out  his  country 
paper  and  enjoys  its  contents  for  an  hour 
or  two,  smokes  his  pipe,  and  when  it  is 
time,  goes  to  bed.  In  the  morning  he  rises 
early,  cares  for  his  stock  before  breakfast, 
and  when  daylight  comes,  goes  forth  to 
work. 

WAGES  OF  FABM  LABOKEBS. 

There  was  a  time  when  the  wages  of  the 
farm  laborer  were  consi<lerably  more  than 
they  are  at  present.  In  olden  days  farm 
hands  were  paid  $30  and  $40  per  month 
and  "found."     To-day  the  wages  average 


from  $20  to  $30,  although  in  many  of  thf 
western  states,  during  harvest  time,  the  pay 
for  a  short  period  ranges  from  $2  to  $2.50 
per  day. 

TO-DAY'S   METHODS  OF  FABMING. 

The  farmer  of  to-day  uses  all  of  the  mod- 
ern methods  which  a  few  years  ago  were 
unknown.  He  has  the  latest  style  of  thresh- 
ing machine ;  his  crops  are  cut  by  machin- 
ery, and,  in  fact,  it  has  almost  come  to  pass 
that  his  stock  is  fed  by  machinery. 

IMFBOVEMENT  IN  BOADS. 

Roads  that  in  former  vears  were  made 
by  hand  are  to-day  "cut"  and  "graded"  by 
machinery,  and  so  quickly  is  the  work  done 
that  really  bad  roads  are  fast  passing  out 
of  mind. 

IMPBOVEMENT     IN     MAIL     AND     TELE- 
PHONE FACILITIES. 

Another  innovation,  the  rural  mail  route 
service,  enables  the  farmer  to  have  his  mail 
delivered  at  his  house  once  or  twice  a  day. 
The  farming  districts  have  also  been  con- 
nected with  the  city  by  telephone,  which 
brings  the  American  farmer  in  touch  with 
all  the  world.  These  changes  are  doing 
much  toward  keeping  the  young  men  upon 
the  farm  instead  of  flocking  to  the  city. 


BUGS  COSTLIER  THAN   BATTLESHIPS 

HOW  ''UNCLE   SAM"   LOSES  9358,000,000  EVEBY  YEAK  BY  INSECT 
PLAGXTES    THAT    INFEST    HIS    GBOWING  CBOPS. 


The  magnificent  warships  constructed 
within  the  last  decade  by  the  United  States 
government  and  designed  to  protect  our  flag 
against  enemies  from  without,  have  im- 
posed an  enormous  burden  of  expense  upon 


the  nation.  But  our  people  are  ever  con- 
fronted by  insidious  foes  within,  which  in- 
flict upon  the  agricultural  interests  of  the 
country  losses  aggregating  far  more  in  a 
single  year  than  the  cost  of  all  the  battle- 
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ships  built  by  "Uncle  Sam"  from  time  im- 
nieiuorial.  These  foes  and  these  losses  are 
thus  specified : 

Cabbage  worm    $     5,000,000 

Potato  bug  . .  : 8,000,000 

San  Jose  scale 10,000,000 

Grain  Avcevil 10,000,000 

Apple  worm 10,000,000 


Cotton  worm 16,000,000 

Army  worm   15,000,000 

Boll  weevil  (cotton) 20,000,000 

Boll  wonn  (cotton)    25,000,000 

Hessian  fly 50,000,000 

Grasshopper 90,000,000 

Chinch  bug 100,000,000 

Total   $358,000,000 


A  DAY  WITH  THE  STOKER  ON  SHIP-BOARD 


The  man  who  feeds  the  furnace  of  the 
marine  boiler  is  summoned  to  his  task  at 
eight  bolls. 

A   SLAVE   OF   THE   TOWERING   BOILERS. 

IIurrio<lly  donning  his  working  outfit, 
ho  dcscen<ls  many  rungs  of  iron  ladders  un- 
til he  reaches  an  iron  })latf(^rm  on  the  bot- 
tom of  the  hold,  where  for  four  hours  he 
must  strive  as  the  slave  of  the  two  or  three 
towering  boilers  in  front  o^f  him.  Above 
Lim,  through  a  circular  o])cning,  comes  a 
current  of  fresh  air,  sent  down  by  the  big 
ventilator  on  <Ieck. 

TEEDING  THE  BOABING  PXJBNACE. 

With  feet  stretched  wide  apart  on  the 
sloppy  platform,  he  seizes  a  shovel  and 
throws  wide  o})en  the  doors  of  the  roaring 
furnaces  in  turn,  the  vessel  sometimes 
pitching  violently.  With  tense  muscles  and 
a  desperate  st^rt  of  energy,  he  shovels  in 
coal  in  great  cpumtities,  and  occasionally 
rakes  the  surface  of  his  fires.  At  intervals 
he  pokes  them  with  "slice"  and  "devil"  to 
prevent  clogging  of  the  bars,  until  the  fur- 
naces are  in  a  fierce,  white  glow. 

CLEANING  THE  FIBES. 

When  the  stoker  finds  it  necessary  to 
**clean  the  fires,"  he  throws  open  the  door 


of  one  furnace,  while  the  others,  at  their  ut- 
most blast,  are  supplying  the  needed  motive 
power.  Lal)oriously  working  his  "slice" 
and  "devil"  into  the  innermost  vitals  of  tlio 
raging  mass,  he  pulls  out  a  quantity  of 
clinkers,  blistering  hot.  This  he  at  once 
dampens,  causing  a  choking  smoke.  After 
repeating  the  i)rocess  several  times,  until 
the  furnace  bars  are  clear  of  obstruction 
and  the  ui)ward  draught  is  perfect,  ho  re- 
plenishes the  somewhat  enfeebled  fire  witli 
more  fuel,  an<l  a})plies  himself  to  the  other 
furnaces  likewise. 

All  this  rcijulres  incessant  and  intense 
exertion  in  the  face  of  roasting  heat,  and 
involves  an  exhaustive  strain  upon  the 
stoker.  Instances  have  occurred  in  tropical 
climates  where  he  was  totally  unable,  when 
relieved,  to  climb  on  deck,  but  fell  on  the 
reeking  floor,  limp  as  a  heap  of  wet  rags. 

A  DOUBLE  BELIEF  AND  EXTBA  BATION. 

On  account  of  the  severe  requirements 
of  his  task  the  stoker  has  eight  hours  off, 
instead  of  the  four  lumrs  which  compose 
the  sailors'  relief  period.  It  is  not  uncom- 
mon, also,  for  him  to  bo  favored  with  a  bet- 
ter ration  than  the  sailors  get,  in  the  shape 
of  a  mess  from  the  galley  called  the  "black 
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pot,"  composed  of  remnants  from  the  sa- 
loon passengers'  fare. 

THE   COAI#  BXJNKEBS  AND  THE   <<TBn£- 

MEB." 

The  coal  supply  of  the  ship  is  stored  in 
high  bunkers,  with  water-tight  doors  open- 
ing into  the  stokehole.  Out  of  these  maga- 
zines the  trinnner,  also  under  a  fearful 
strain,  throws  tlic  coal  to  a  point  convenient 


for  the  stoker.  Although  not  exposed  to 
fiery  heat,  he  has  no  cooling  air-current 
from  overhead,  but  must  work  in  a  close 
place,  and  with  the  aid  of  a  safety  lamp. 

GOAL  CONSUMED  ON  A  SINGLE  PASSAGE. 

Some  ships  use  3,000  tons  of  coal  in  a 
single  passage,  consuming  from  20  to  30 
tons  per  hour. 


A  DAY  WITH  THE  BRAKEMAN  ON  THE  TRAIN 


On  every  freight  train  are  two  or  more 
brakemen.  The  disagreeable  features  of 
their  experience  result  mainly  from  severe 
weather,  although  they  have  much  trouble 
with  tramps. 

THE  FBEIQHT  BBAKEMAN  MUST  BE  '<0N 

TOP." 

In  nmning  on  ascending  grades  or  at  a 
slow  speed,  the  brakeman  can  ride  under 
cover,  but  in  descending  grades  or  when 
running  fast,  he  must  be  on  top,  ready  to 
apply  the  brakes  instantly. 

THE  BED  PLAO. 

When  a  train  is  unexpectedly  stopped  on 
the  road,  the  rear-end  brakeman  takes  his 
red  flag  or  lantern  and  hurries  back  half  a 
mile  to  give  the  stop  signal  to  any  train 
which  may  he  following. 

COUPLING  THE  GABS. 

Another  duty  of  the  brakeman  is  to 
couple  the  cars,  the  uncoupling  being  gen- 
erally devolved  on  the  freight  conductors. 
Both  these  tasks  are  dangerous  and  result 
in  the  loss  of  many  lives. 

ASSEMBLING  AND  CHANGING  THE  CABS. 

The  brakeman  is  on  hand  promptly  at 
the  hour  of  preparation  for  departure,  and 


has  a  brief  period  of  lively  work  in  assem- 
bling the  cars  from  diiferent  tracks,  chang- 
ing cars  from  the  front  to  the  rear  or  mid- 
dle of  the  train,  and  setting  aside  those 
that  are  broken  or  disabled. 

GETS  GOOD  THINGS  TO  EAT. 

During  much  of  his  trip-time  in  the 
pleasant  months  of  the  year,  the  freight 
brakenum  has  an  opj)ortuuity  to  get  ac- 
quainted with  the  farmers,  from  whom  he 
buys  good  things  at  low  prices  and  lives  on 
fine  fruits,  vegetables,  etc. 

THE  PASSENGEB  BBAKEMAN. 

The  passenger  brakenuui  has  to  deal  more 
or  less  with  the  public,  and  his  chief  duties 
are  those  of  a  porter.  On  the  modem  "lim- 
ited'' trains  his  day's  work  consists  of  a 
three  hours'  run  Avithout  stop. 

PLAGGING  AND  PLIBTING. 

Occasionally  the  passenger  brakeman 
must  go  back  to  "flag."  In  former  days  he 
was  credited  with  much  flirting  along  the 
run,  and  he  has  not  altogether  outgrown  it. 
If  he  does  well  he  will  become  a  con- 
ductor. 


A  TUOOBASD  TUINOS  WJSLh  WOSTU  KNOyllSa 


A  DAY  IN  THE  CIGAR  FACTORY 


Havana  and  Manila  tobaccos  only  are 
used  exclusively  for  cigars,  although  great 
quantities  rained  elsewhere  are  devoted  to 
this  purpose. 

BEaiiTNXEra  and  ssvELOFMEnr  OF  rrHE 

MJJfnFACTTrBK 
The  manufacture  of  cigars  in  the  United 


somewhat  loosely,  pieces  of  leaf  placed  lon- 
gitudinally, and  on  this  he  places  the  bin- 
der, around  which  he  carefully  winds  the 
wrapper. 

THE  CiaASJCAZES'S  TOOIB. 
The  only  tools  used  by  the  cigarmaker 
are  a  short-bladed  sharp  knife,  a  vessel  eon- 
States  began  in  a  small  way  in  1801 ;  the      taining  an  emulsion  of  gum,  and  a  square 

first  factory  was 

built  nine  years  later. 

Before  the  civil  war 

this  country  proihiccd 

less    than     200,000,- 

000  cigars;   in  1&75, 

2,000,000,000 ;       i  n 

1892,       4,500,000,- 

000. 


In  America  ma- 
cliiiiery  is  usetl  for 
manii  fact  u  ring  ci- 
gars wherever  pot^si- 
ble,  iiiid  the  mnhla 
for  Hhapiiig  t)icm  are 
made  of  hard  wmji!, 
sometimes  partially  I 
every  coiiecivable  siz( 

PB0CES5  OF  UASnTQ  CIQASS  BY  HAHB. 

Cignrs  arc  composed  of  three  parts,  the 
cone,  or  filler,  lh(t  hinder  and  the  wrapper. 
All  of  the  very  Ix'st  cigars  are  protfibly 
made  by  hand.     The  maker  rolls  together, 


TTPICAL  SCENE  IN  A  CIOAR  FACTORT. 


1  with  tin,  and  of 
lid  form. 


wooden  disk,  or  cutting  board.  The  maker, 
after  molding  his  bunch  of  fillers  inside  the 
binder,  shapes  a  portion  of  perfect  leaf  to 
form  the  wrapper.  When  he  has  rolled  this 
around  the  binder  he  deftly  trims  the  thick 
end  with  his  knife,  secures  the  taper  end  by 
gumming  and  the  cigar  is  ready  for  sorting 
and  packing. 


A.  IHOUSAND  TUINOS  WELL  KOBTIl  KNOWING  HI 


l^^^^^l^^^^^— -^T"^ '^^'^  f  ^      ''i/^^BtIt 

r-''     _^^^^^^^^T'^JBMr^^™'^^^B^Bii^^i| 

ll^^V  iH^H 

TYING   UP   CIQARS. 


SOKTING  THE  GOOD  TODACCO  FROM  THE  POOR. 
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A  DAY  WITH  THE  CHAUFFEUR 


Good  chauffeurs  are  at  a  premium.  They 
can  name  their  own  salaries  and  almost  reg- 
ulate the  hours  they  desire  to  work.  The 
salaries  of  good  chauffeurs  run  from  $40  to 
$150  a  month,  which  includes  "find." 

ABOVE  THE  COACSKASl. 

The  position  of  the  chauffeur  is  a  pleas- 
ant one.  He  is  so  many  degrees  alK)ve  the 
average  coachman  in  the  social  scale  that 
he  is  not  to  be  considered  in  the  same  cate- 
gory. The  coachman  may  become  a  chauf- 
feur, but  it  is  not  likely  that  the  chauffeur 
ever  will  take  the  coachman's  place. 

QUALIFICATIONS   FOB    THE    WOBEL 

The  position  of  chauffeur  is  one  young 
men  will  find  worth  having.  Their  salaries 
depend  upon  their  abilities.  It  does  not 
require  a  machinist  to  operate  an  automo- 
bile, but  the  man  who  undertakes  it  must  be 
practical.  He  must  understand  every  piece 
of  machinery  connected  with  it,  so  that 
when  anything  goes  wrong,  he  can  deter- 
mine, by  a  quick  examination,  where  the 
break  has  occurre<l.  Then  he  can  a])j)ly  the 
necessary  remedi(\s  and  ])roceed  as  if  noth- 
ing had  hapi)ene(l.  The  ])osit.ion  of  chauf- 
feur at  present  is  largely  that  of  an  ''extra 
engineer,"  when  his  employer  is  along.  Tic 
sits  lK\side  the  driver  and  watches  him  op- 
erate  the  brake,  and  when  anything  hap- 
pens, leaves  his  ])la(*e  to  make  the  required 
examination. 

PBOMOTIONS    IN    AUTOMOBILE     FACTO- 

BIES. 

There  are  scores  of  positions  awaiting 
the  bright,  active  young  man  in  the  agen- 
cies of  the  automobile  factories,  where  by 


close  application  to  work  he  can  push  him- 
self into  a  foremost  place. 

In  one  of  the  agencies  in  Chicago  is  a 
young  colored  man,  a  graduate  of  an  eastern 
college  and  of  a  pharmaceutical  institute, 
who  concluded  he  wanted  to  try  something 
more  enticing  than  mixing  drugs.  lie  en- 
tered the  local  agency  at  $12  per  week, 
studied  the  machines  for  six  months  with 
an  energy  that  soon  made  him  their  master, 
and  was  advanced  steadilv  until  he  is  now 
getting  $80  per  month,  in  a  position  where 
work  is  a  pleasure. 

CHAXTFFEUB   MUST   BE   A  YOUNG   ULAN. 

The  chauffeur,  to  be  successful,  must  be 
a  young  man ;  not  too  young,  or  he  will  lack 
discretion,  but  young  enough  to  guarantee 
that  every  effort  he  makes  will  be  felt,  and 
that  his  employer  will  know  he  intends  to 
make  the  business  his  for  life.  In  the  agen- 
cies he  is  employed  to  watch  over  the  ma- 
chines, much  as  a  mechanic  gix^s  over  tlie 
parts  of  an  engine.  Whenever  a  jnirchaser 
calls,  lie  may  be  sent  out  to  **show  off"  the 
machine-. 

GLEBE  SELLING  THE  MACHINE  IS  HIBED 

TO  BUN  IT. 

This  occurs  occasionally,  but  may  hap- 
pen a  dozen  times  a  day.  Then,  when  a 
machine  is  sold,  the  ])urcliaser,  if  he  intends 
to  eni])loy  a  chauffeur,  usually  re(]uests  the 
agent  to  direct  him  to  a  competent  man  to 
act  in  that  capacity.  Frequently  it  happens 
that  the  purchaser  makes  the  offer  directly 
to  the  vounc:  man  handling  the  machine  at 
the  time,  and  he  can  name  the  terms  or  re- 
fuse, just  as  he  pleases. 
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This  course  is  declared  by  agents  to  be 
the  l)est  for  a  vouiig  man  to  pursue  if  he 
can  get  into  an  agency,  because  it  affords 
him  the  opportunity  to  study  his  machine. 
The  agents  prefer  it  themselves,  because  it 
insures  a  measure  of  protection  to  them,  as 
tliey  have  the  satisfaction  of  knowing  a  man 
is  going  out  with  the  machine  who  under- 
stands and  has  faith  in  it  Hardly  a  day 
passes  that  does  not  bring  an  application  or 
two  to  each  agency  for  an  experienced 
chauffeur.  Many  of  these  are  left  unfilled, 
because  tlie  agent  will  not  recommend  men 
who  are  not  in  touch  with  the  business  and 
have  some  ambition  to  succeed  in  it. 

Still  another  course  is  offered,  however, 
altliough  not  conceded  to  be  satisfactory. 
Young  men  enter  the  employ  of  finiis  op- 
erating automobiles  for  purposes  of  trans- 
portation. In  working  for  such  finns,  how- 
ever, it  is  held  he  does  not  learn  the  ma- 
chine as  he  should,  and  when  it  breaks 
down,  is  mure  likely  to  call  for  help  than 
he  is  to  get  down  and  find  out  the  trouble 
for  himself.  In  connection  with  these  firms, 
the  union  with  which  the  drivers  are  affil- 
iated has  established  a  wage  scale  ranging 
from  $12  to  $15  per  week. 

A  WHOLESOMB  QXTTDOOB  LIFE. 

In  addition  to  considering  the  material 
phase  of  the  chauffeur's  situation,  the  life 
itself  is  not  to  bo  overlooked.  It  is  largely 
outdoors  in  the  oi)en  air  that  he  spends  his 
time.  He  sees  the  best  parts  of  the  city,  the 
brightest  side  of  life,  as  it  were,  as  he 
speeds  along  the  boulevards.  In  the  coun- 
try he  enjoys  the  best  roads,  although  he 
may  occasionally  get  stuck  in  a  mudhole, 
and  feel  like  saying  what  the  golfer  does 
when  he  finds  his  ball  "bimkcred."     He 


dresses  for  business,  not  like  the  dandified 
coachman,  who  gets  his  horses  in  readiness 
and  then  dons  his  best  livery  to  make  a 
good  appearance.  His  livery  is  a  good  work- 
ing suit  and  a  serviceable  cap,  with  heavy 
visor,  and  a  pair  of  goggles  to  shield  his 
eyes  from  the  wind  and  dust.  His  face  is 
flushed  with  the  roses  of  health  and  his  life, 
if  he  takes  interest  in  his  work,  is  one  to 
bo  envied. 

GOOD    CHAXJPFETJBS    SCABCE— SALABIES 

AMPLE. 

With  all  these  inducements  to  the  young 
American  in  this  new  occu})ati()n,  automo- 
bile managers  cannot  understand  why  it  is 
that  first-class  young  men  are  so  hard  to  get. 
They  observe  with  considerable  regret  that 
Frenchmen  are  coming  into  the  country  and 
securing  the  best  positions,  in  which  they 
arc  paid  salaries  that  the  average  business 
man  would  consider  ample  remuneration 
for  one  of  his  head  clerks.  These  salaries 
await  the  young  man  who  is  toiling  his  life 
away  indoors,  over  a  desk,  and  for  a  paltry 
sum.  Then,  the  field  is  broadening  each 
vear. 

DEMAND    FOB    << AUTOS"    EXCEEDS    SUP- 
PLY. 

The  majority  of  the  factories  have  ceased 
taking  orders  for  this  year,  because  they 
cannot  fill  them.  Xext  year  there  will  be 
hundreds  of  machines  put  on  the  streets 
and  a  larger  number  of  chauffeurs  will  be 
required.  The  number  in  the  city  of  Chi- 
cago alone  has  increased  1,700  per  cent  in 
three  years,  and  the  popularity  of  the  ma- 
chines has  become  so  great  that  it  is  be- 
lieved to  be  only  a  question  of  a  short  time 
when  the  number  will  be  reckoned  by  thou- 
sands instead  of  hundreds. 
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A  DAY  IN  THE  TELEGRAPH  OFFICE  WITH  THE  OPERATOR 


THE  FAKM  BOY'S  FOND  AMBITION. 

It  is  the  ambition  of  most  yoimg  men 
who  reside  upon  the  farm  to  become  tele- 
graph operators.  Tliis  desire  usually  has 
its  inception  soon  after  the  farmer  boy  be- 
gins to  make  daily  visits  to  tlie  little  rail- 
way depot,  wherein  is  a  young  man  who 
grasps  a  brass  key  and  sends  strange  signs 
upon  the  wire,  which,  reaching  a  given 
point,  take  the  form  of  messages  and  are 
delivered  to  the  person  or  persons  to  whom 
tliey  are  addressed. 

As,  day  after  day,  the  farmer  boy  watches 
the  ^'city  cliap''  handling  the  key,  the  more 
firm  is  his  determination  to  learn  telegraph- 
ing. After  his  courage  has  reached  a  cer- 
tain pitch,  the  young  fcHow  ap])roaches  the 
regular  operator,  and,  if  things  are  favor- 
able, the  young  man  is  soon  installed  as 
"baggage  master,"  or  ''switch-liglit  ten<ler," 
and  given  c-liarg(^  of  a  few  otlier  things 
about  tlie  dej)ot.  This  work  is  done  in  re- 
turn for  instruct it>n  in  telegraphy. 

AS  A  STUDENT  IN  THE  OPEBATOB'S  OF- 
FICE. 

If  the  young  student,  as  is  not  an  infre- 
quent occurrence,  is  quite  ai>t,  he  learns 
readily,  and  within  a  few  months  is  able 
to  accej^t  a  small  position  at  some  "way- 
station,"  wherc  he  earns  a  salary  that 
ranges  anywhere  from  $20  to  $45  per 
mcmth,  hut,  more  usually,  from  $25  to  $35 
per  month.  The  ambiticm  of  the  majority 
of  telegraph  oj)erators  is  to  l)ecome,  some 
dav,  train  dispatchers  and  handle  railroad 
"divisions." 

A  QUICK  EAB  ESSENTIAL. 

In  learning  telegraphy  it  is  quite  essen- 
tial that  the  student  be  young  and  have  a 


quick  ear  for  different  sounds.  When  he 
first  takes  up  telegraphy,  he  is  given  a  sheet 
of  paper,  on  which  are  written  all  of  the 
characters  of  the  Morse  alphabet  In  addi- 
tion to  the  letters,  there  are  certain  punctu- 
ation marks  and  numbers  from  one  to  nine, 
with  a  "naught,"  which,  with  a  figure  one, 
makes  ten. 

THE   BEGINNEB'S   PBOGBESS  IN   STXTDY. 

Then  the  student  begins  to  study  the  dots 
and  dashes  that  have  been  placed  before 
him.  Upon  investigation  he  finds  that  the 
letter  "A"  is  composed  of  one  dot  and  a 
dash,  the  dot  being  placed  before  the  dash. 
Reverse  this  by  placing  the  dash  before  the 
dot  and  you  change  the  characters,  making 
the  letter  "^."  In  a  similar  manner,  "Z'' 
is  three  dots,  space,  one  dot,  while  reversed, 
is  one  dot,  space,  three  dotvS,  making  the 
character  ^'&."  After  the  beginner  has 
learne<l  the  telegraph  al])hal)et  by  heart,  lie 
Ix^gins  to  practice  making  them  upon  the 
kev. 

The  tendency  of  all  beginners  is  to  grasp 
the  key  with  too  finn  a  hand,  and  they  arc 
wont  to  imagine  within  a  very  short  time 
that  they  know  more,  and  are  l)etter  opera- 
tors, than  those  who  are  teaching  them. 
In  this  the  wise  student  scnm  finds  out  his 
mistake,  and  then  he  l>egins  to  learn  mucli 
more  than  he  ever  did  before  about  tele- 
graphing. 

EXPEBT  OPEBATOBS  BOBN,    NOT  HADE. 

Some  operators — in  fact,  the  most  ex- 
pert press  operators — are  born,  not  made. 
It  is  as  natural  for  some  men  to  be  tele- 
graph operators  as  it  is  for  others  to  be 
great  musicians. 
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A  FTJLL-FLEDOEB  TELEOBAPEEB. 

Having  mastered  the  alphabet^  the  stu- 
dent is  set  to  practicing  how  to  send  differ- 
ent forms  of  messages,  figures,  etc.  In  the 
first  stages  he  usually  wants  the  message 
before  him  in  order  to  be  able  to  send  it. 
After  a  time  he  is  able  to  send  from  his 
head,  and  a  little  later,  he  is  a  full-fledged 
operator.  The  usual  time  required  to  learn 
to  send  and  receive  by  sound  is  from  six 
months  to  a  year,  according  to  the  aptness 
of  the  student.  Then  it  is  that  constant 
practice  goes  far  toward  making  the  suc- 
cessful operator.  Once  the  art  is  learned, 
it  can  never  i)ass  from  you,  although  your 
fingers  got  what  old-time  telegraphers  term 
"a  little  rusty,"  still,  they  soim  limber  up 
and  get  back  int^)  their  old-time  speed. 

In  telegraphing  it  is  harder  to  learn  to 
receive  than  to  send.  Perfect  sending  is 
only  possible  with  long  and  constant  prac- 
tice. If  a  person  is  nervous  it  will  be 
shown  in  the  work,  for  the  sending  will  be 

"jerky." 

TELEGBAPHY    AND   TTPEWBITINO. 

In  this  day  of  telegraphy,  typewriters 
are  as  essential  as  were  the  pencil  and  pen 
a  half  century  ago.  In  fact,  it  is  almost 
compulsory  in  most  offices  that  the  person 
applying  for  a  position  as  telegraph  opera- 
tor must  be  able  to  use  a  typewriter.  In  the 
studying  of  telegraphy  many  students  seek 
the  telegraph  sc1i(m)1.  This  is  a  mistake, 
for  it  is  a  delusion  and  a  snare.  In  many 
cases,  the  "professor"  barely  knows  the 
Morse  alplial)et. 

To  properly  learn  telegraphy,  the  best 
place  for  a  student  is  in  an  office  where  he 
can  get  real  "main  line"  practice.  This, 
and  this  alone,  helps  to  make  the  successful 
operator.  In  commercial  offices,  messenger 
boys  are  often  permitted  to  learn,  and  they 


frequently  make  excellent  operators.  The 
salaries  of  messengers  range  from  $10  to 
20  per  month.  In  the  city  department  of  a 
big  commercial  office,  which  is  known  to  the 
profession  as  the  "Met,"  the  salaries  range 
from  $25  to  $60.  In  other  branches  and 
on  heavy,  first-class  wires,  the  average  sal- 
ary earned  is  from  $70  to  $85  for  nine 
hours'  work. 

The  salaries  of  railroad  operators  range 
from  $25  to  $G0;  that  of  the  train  dis- 
patcher from  $75  to  $100.  The  latter  work 
in  eight-hour  shifts,  and  theirs  is  one  of 
the  most  responsible  tasks  on  the  road.  In 
handling  the  passenger  trains,  especially 
on  a  single  track,  the  lives  of  the  engineer, 
train  crew  and  passengers  are .  constantly 
in  tlieir  harids.  If  a  young  man,  or  young 
woman,  wishes  to  become  a  telegraph  op- 
erator, let  him  or  her  get  into  a  telegraph 
office  where  the  before-mentioned  "main 
line"  practice  can  be  secured.  Telegraph- 
ing, while  it  offers  many  novelties,  is  a 
very  trying  position,  and  one  that  is  hard  to 
fill  with  satisfaction,  for  a  petty  error  may 
often  cause  considerable  trouble. 

FUTURE  OP  TYPEWBITINO. 

The  typewriter,  as  above  stated,  has  be- 
come a  necosaity.  Business  and  newspaper 
offices  cannot  do  without  this  instrument. 
It  is  only  a  matter  of  time  when  type- 
writers will  1)0  in  common  and  constant 
use  in  our  schools  and  manv  residences. 
A  prediction  was  made  not  long  ago  by  a 
distinguished  writer  on  social  questions  to 
this  effect:  "It  is  tolerably  certain  that 
the  typewriter  will  soon  1x5  found  in  as  com- 
mon use  in  fiimilies  as  are  sewing  machines 
now."  The  bread  and  butter  problem  will 
naturally  bring  about  this  condition  of  do- 
mestic industry. 
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A  DAY  ON  AN  OCEAN   LINER  WITH  THE  STEWARD 


The  steward  of  an  ocean  liner  has  a  big 
job  on  his  hands  when  he  provisions  the 
great  ship  for  its  round  trip  between  the 
United  States  and  Europe.  This  journey 
generally  takes  about  twelve  days,  and  with 
its  great  cargo  of  human  freight,  the  vessel 
is  nothing  short  of  a  floating  city.  The 
amount  of  edibles  and  drinkables,  to  say 
nothing  of  other  provisions  for  the  passen- 
gers' comfort,  gives  tlic  steward  food  for 
thought. 

A  CBilW  OF  450  AND  A  PASSENGER  LIST 

OP  2,000. 

In  the  first  place,  the  ship  carries  alx)ut 
2,000  passengers,  to  say  nothing  of  its  big 
crew,  450  in  number. 

ASSISTANTS  NUMBEB  150. 

To  give  an  idea  of  the  amount  of  work 
upon  tlie  steward's  shoulders,  it  may  be 
stated  that  he  requires  150  assistants.  lie 
must  care  for  the  needs  of  the  passengers, 
and  one  of  the  principal  needs  is  the  pas- 
sengers' stomach  supply. 

TBIP  BEQXJIBES  200  BABBELS  OP  PLOXJB. 

The  amount  of  bread  consumed  on  Iward, 
which  the  steward  has  to  provide,  is  in  itself 
startling.  Over  200  barrels  of  flour  are 
stored  away  to  help  supply  the  bread  and 
pastry.  Next  to  bread,  of  course,  comes 
meat.  In  the  old  davs  the  stew^ard  must 
needs  carry  his  b'vestock  along  and  kill  it 
on  board.  This,  li()W(*ver,  is  all  done  aAvay 
with  now,  for,  with  the  modern  improve- 
ments have  come  excellent  refrigerating 
plants,  and  each  ship  is  equipped  with  a 
big  one,  where  tons  of  meats  can  be  stored 
away  conveniently. 


PASSENGERS     EAT     54,000     POUNDS     OF 

PBESH  MEAT. 

Into  these  compartments,  the  day  before 
the  ship  sails  away,  the  steward  must  pack 
20,000  pounds  of  beef,  14,000  pounds  of 
lamb,  10,000  pounds  of  mutton,  500  pounds 
of  veal  and  500  pounds  of  pork. 

PIVE      THQUSAND      PIECES      OP      GAME 

NEEDED. 

Game  also  is  in  demand,  especially 
amcmg  the  first-cabin  passengers,  and  Mr. 
Steward  must  see  that  all  his  people's  wants 
are  gratified.  Therefore  he  packs  away  a 
stock  that  exceeds  by  far  the  supply  of  the 
greatest  hotels  in  tlie  country.  Here  also 
he  stores  over  5,000  pieces  of  game,  includ- 
ing 500  spring  chickens,  500  capons,  200 
roasting  chickens,  300  fowds,  500  duck- 
lings, 50  goslings,  120  turkeys,  200  pheas- 
ants, 300  partridges,  800  squabs  and  600 
(piails. 

PBESH  PISH,  3,000  POUNDS— SALT  FISH, 

2,500  POUNDS. 

Altogether,  the  steward  must  pack  away 
in  the  refrigerators  about  3,000  pounds  of 
fresh  fish  and  2,500  jxnmds  of  salt  fish. 
AlM)ut  30  barrels  of  herring,  something  like 
15,000  in  number,  are  also  put  away  in  the 
refrigerators.  I>esi(les  these  come  50  boxes 
of  smoked  fish,  500  pounds  of  lobsters,  400 
tins  of  sardines,  500  ponn<ls  of  turtles,  20,- 
000  ovsters  and  10,000  clams. 

TBIP    BEQUIBES    TOTAL    ANNUAL     EOG 
PBODUCT  OF  277  HENS. 

Kor  does  this  suffice.  Eggs  must  be  had 
in  great  numbers  The  total  annual  prod- 
uct of  277   hens  is  pnnsumed  each  trip. 
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Nearly  a  ton  and  a  half  of  oatmeal  must  be 
provided,  most  of  which  goes  to  the  steer- 
age passengers. 

TWO    TONS    OF   HAH— 5,000   POXJin>S    OF 

BUTTER. 

About  two  tons  of  ham  and  bacon  are 
used.  Butter,  jams,  jellies  and  marma- 
lades are  shipped  in  enormous  quantities. 
About  5,000  pounds  of  butter  are  used, 
and  as  much  of  jams  and  such  sweets. 

SXJGAB,  10,000  POUNDS— TEA,   ONE  TON— 
A  TON  AND  A  HALF  OF  COFFEE. 

Of  sugar,  10,000  pounds  are  packed 
away.  Almost  a  ton  of  tea  and  about  a  ton 
and  a  half  of  coifee  are  taken  on  board  by 
the  steward  and  his  assistants. 

POTATOES  NEEDED,  46  TONS. 

Enormous  tanks  of  milk  are  filled  and 
carried  over  to  supply  the  passengers.  Veg- 
etables in  great  amount  add  to  the  stores. 


Of  this  latter  commodity,  46  tons  of  pota- 
toes are  shipped. 

DISHES  ALMOST  INNUMEBABLE. 

Besides  taking  care  of  all  this  produce, 
the  steward  must  see  to  the  china  and  the 
utensils  used  to  cook  and  serve  the  food  in. 
There  are  250  coflFee  pots  and  tea  pots,  200 
sugar  bowls,  250  vegetable  dishes,  100  but- 
ter dishes,  besides  10,000  pieces  of  china 
for  first  and  second  cabin  use,  and  3,600 
plates  and  1,500  cups  for  third-class  pas- 
sengers. 

YEAB'S  CONSUMPTION  OF  FOOD  ABOABO. 

In  the  course  of  a  year,  the  steward 
makes  about  ten  round  trips,  and  in  that 
time  he  has  ordered  and  served  540,000 
pounds  of  meat,  50,700  head  of  poultry 
and  game,  200,000  oysters,  25,000  eggs, 
15,000  pounds  of  tea,  25,000  poimds  of 
coffee,  50,000  pounds  of  butter,  200,000 
oranges,  and  2,000  barrels  of  flour. 


A  DAY  ON  THE   TROLLEY  CAR,  WITH   ITS  CREW 


To  wear  a  uniform  is  the  sole  ambition 
of  many  young  men.  There  are  two  uni- 
formed men  on  electric  trolley  cars.  One 
is  the  conductor ;  the  other,  the  motorman. 
In  olden  times,  there  were  no  conductors  or 
motormcn  as  separate  individuals;  both 
Avere  one  and  the  same,  in  the  person  of  the 
driver.  The  time  was  when  there  was  no 
electricity,  and  the  old  familiar  "bob- 
tailed"  horse  car  Avobbled  along  the  public 
streets  at  an  imcertain  pace. 

To-day  the  modem  trolley  car  bowls 
along  our  thoroughfares,  and  the  ancient 
horse  car  has  been  relegated  to  the  "bone- 
yard,"  or  cut  up  for  scrap  iron  and  kin- 
dling wood. 


LONG   HOXJBS   AND  "SPLIT"  RUNS. 

In  cities  like  Chicago,  the  working  hours 
of  motormen  are  long  and  tedious.  They 
are  compelled  to  get  out  very  early  in  the 
morning,  and  are  frequently  obliged  to 
work  "split"  runs,  which  have  a  tendency 
to  deprive  them  of  their  natural  amount  of 
rest.  This,  of  course,  applies  to  the  large 
cities,  where  the  men  are  at  their  posts,  on 
an  average,  ten  hours  each  day. 

In  order  to  give  the  reader  an  idea  of 
what  the  duties  of  a  conductor  and  motor- 
man  are,  we  shall  attempt  only  an  outline ; 
brief  it  must  necessarily  be,  but  sufficiently 
comprehensive  to  enable  the  casual  reader 
to  understand  their  daily  routine. 
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THE  CONDUGTOB. 

To  secure  the  position  of  conductor,  the 
applicant  first  visits  the  office  of  the  street 
car  company,  where  he  fills  out  an  applica- 
tion blank.  This  done,  the  applicant  is 
placed  on  the  "extra"  list.  In  the  mean- 
time, if  his  references  have  been  found  sat- 
isfactory, the  "caller"  is  notified,  and  very 
soon  the  applicant  is  told  to  report  for  duty. 

When  he  puts  in  an  appearance  at  the 
barns,  he  is  placed  in  charge  of  a  car  and 
for  several  days  makes  trips  under  the  di- 
rection of,  or  with,  a  "pilot."  The  duty 
of  the  pilot  is  to  instruct  the  new  conductor 
how  to  collect  and  ring  up  fares,  issue  trans- 
fers, and  learn  the  various  streets  on  which 
the  line  runs. 

HIS   SALAKT. 

When  the  pilot  is  satisfied  that  the  new 
man  understands  the  work  he  is  expected 
to  do,  he  so  reports  to  the  superintendent 
and  is  relieved  from  further  duty  with  the 
new  conductor,  who  then  makes  his  first  trip 
alone.  The  salary  of  electric  car  conduct- 
ors ranges  from  19  to  28  cents  per  hour. 
This  scale  only  applies  to  cities  where  their 
organization  is  perfect,  and  where  the  men 
stand  together.  The  conductor  must  have 
$50  in  cash  to  deposit  before  he  makes  his 
first  trip.  This  is  remitted  when  he  leaves 
the  service  of  the  company. 

HIS   WOBK    AND    LENOTH    OF    SERVICE. 

The  life  of  a  conductor  is  anything  but 
a  pleasant  one,  as  he  is  compelled  to  take 
considerable  abuse  which  is  heaped  upon 
him  by  a  class  of  passengers  who  are  con- 
stantly on  the  alert  to  quarrel.  Conductors 
do  not,  as  a  rule,  remain  more  than  four 


or  six  years  with  a  street  car  company. 
They  become  dissatisfied  and  resign. 

THE  MOTOBMAN'S  VEXING  TASK. 

The  motorman,  who  is  so  often  held 
responsible  for  accidents,  has  even  a  harder 
row  to  hoe  than  the  conductor,  for  it  is  his 
duty  to  keep  his  car  running  on  time,  and 
in  order  to  do  so  he  often  loses  his  temper 
on  account  of  drivers  of  heavy  truck  wag- 
ons, who  insist  on  holding  the  right  of  way, 
despite  the  fact  that  the  motorman  has  sig- 
naled several  times  with  the  gong. 

The  motorman  must  ever  be  on  the  alert 
to  prevent  accidents.  The  car  may  be  mov- 
ing along  at  a  moderate  rate  of  speed,  when, 
without  warning,  a  man  runs  directly  across 
the  track,  and  if  the  motorman  does  not 
act  quickly,  the  man  may  be  injured  or 
killed.  Again,  a  reckless  driver  of  some 
vehicle  may  attempt  to  cut  off  the  car, 
which  sometimes  results  in  a  collision,  and 
is  the  cause  of  heavy  damages  suit5  against 
the  company. 

AN    APPRENTICESHIP    IN    THE    SHOPS^ 

THE   "PILOT." 

Xervous,  excitable  men  do  not  mnke  good 
motormon.  A  steady  man,  with  nerves 
that  can  witlistand  sudden  and  unex])ected 
shocks,  is  tlie  one  who  lasts  longest  in  this 
capacity.  In  order  t^)  iKH'onic  competent 
for  the  position,  one  must  generally  serve 
an  apj)renticeshi])  in  tlio  shops.  Even  in 
that  case,  a  pilot  is  sent  ahmg  for  several 
da  vs.  as  in  the  case  of  the  new  conductor. 

WAGES  OF  MOTOKMEN. 

The  wages  of  motormen  at  present  are 
from  24  to  21)  cents  per  hour.  The  work 
is  hard,  and  therefore  competent  motormen 
are  almost  alwavs  in  demand. 
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A  DAY  IN  THE  FIELD  WITH   WOMEN  WORKERS 

FEMALE  FIELD  TOILEBS  NUMBEB  450,000. 


lour  hundred  and  fifty  thousand  women 
toil  in  the  fields  of  this  country.  This 
large  number  of  women  laborers  is  distrib- 
uted over  the  United  States,  but  the  ma- 
jority are  to  be  found  in  tlie  East. 

In  the  vicinity  of  Jamaica,  Long  Island, 
the  women  in  the  fields  are  so  numerous  as 
to  remind  one  of  Austria  or  Italy.  Every- 
where in  the  East  are  to  be  seen  the  brown- 
eyed  women,  busily  working  out  in  the  sun, 
in  the  level  fields. 

A  SCENE  AT  EVENING  TIME. 

At  evening  time,  when  the  sun  has  sunk 
behind  the  trees  of  Woodhaven,  the  tourist 
may  see  ^Kifore  him  many  a  scene  suggested 
by  Millet's  "Angelus,"  the  women  with  the 
hoe  being  much  in  evidence. 

LONG  ISLAND'S  WOMEN  FARM  HANDS- 
HOW   THET   AILE   HIKED. 

Long  Island's  women  fann  hands  are 
mainly  Poles,  from  Russian  Poland.  They 
work  for  American,  Irish  and  Gferman 
truck  farmers,  who  hire  them  by  the  day. 
In  harvest  time,  when  a  farmer  needs 
women  laborers,  he  lays  in  a  stock  of  $1 
bills,  and  passes  the  word  to  one  of  his 
men.  The  man  stops  the  first  Pole  he 
meets,  and  points  to  a  field.  Few  Poles 
speak  English,  but  the  sign  is  enough.  The 
man's  work  is  done.  Next  morning,  at  the 
farm  gate,  50  women  may  be  waiting. 

WHAT  THEY  DO. 

Women  are  employed  for  planting  on- 
ions, for  harvesting  crops  that  are  picked 
by  hand,  such  as  green  peas,  string  beans, 
lima  beans  and  tomatoes ;  for  bunching  rhu- 


barb and  for  weeding  tender  crops,  like  on- 
ions and  young  carrots,  that  cannot  stand 
a  cultivator. 

PLANTING  AND  FICEINa  TIME. 

In  planting  time,  and  in  June  and  Sep- 
tember, when  the  first  and  second  crops  of 
peas  are  gathered,  the  outflocking  of  women 
is  sudden.  One  may  see  as  many  as  50 
at  work  in  a  plot  of  a  few  acres,  where,  the 
day  before,  there  was  not  one. 

JTJNE  PEAS  AND  BABY  CABBIAGES. 

In  June,  when  green  peas  must  be  rushed 
to  market,  and  every  day's  delay  means 
monetary  loss,  the  larger  farmers  need  all 
the  help  they  can  get,  and  so  even  women 
with  babies  are  set  picking.  Up  and  down 
the  fields,  between  long,  straight,  green 
rows  of  vines,  stand  baby  carriages,  cov- 
ered with  mosquito  netting.  While  the 
mothers  work,  the  babies  sleep  or  take  in 
the  sunshine. 

CHILDBEN  PULLINQ  PODS. 

As  soon  as  children  are  old  enough  to 
pull  a  pod  they,  too,  are  called  into  service, 
and  at  noon,  when  work  stops,  and  the 
luncheon  of  rye  bread,  cheese  and  onions  is 
eaten,  the  scene  is  festive.  Groups  gather 
by  families  under  trees  or  shelters  thatched 
with  green  bows.  Sometimes,  among  Itali- 
ans or  French  laborers,  there  is  singing. 

FARM  WOMEN'S  WAGES. 

The  wages  received  by  women  farm  hands 
are  better  than  might  be  supposed.  For 
filling  a  two-bushel  bag  of  peas  a  picker  gets 
25  cents ;  for  beans,  half  as  much.    At  these 
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rates  a  good  hand  earns  $1.50  per  day. 
One  reason  for  comparatively  high  earnings 
is  curious.  The  old  two-busheled  bag  has 
gradually  shrunk  in  size,  until  now  it  holds 
only  a  bushel  and  a  half. 


The  farmers  have  tried  to  substitute  the 
bushel  as  the  unit  of  measure,  but  the 
women  object,  and  the  bag  measure  is  still 
customary. 


A  DAY  AT  THE  THROTTLE  WITH  THE  ENGINEER 


The  locomotive  engineer  and  the  train 
dispatcher  hold  the  two  most  responsible  po- 
sitions on  the  railroad.  The  former  clings 
to  the  throttle,  while  the  latter  sits  before 
a  train  sheet  in  the  dispatcher's  office  and 
regulates  the  running  of  the  train  on  which 
the  engineer  sits  in  the  cab,  with  his  eye 
straight  ahead. 

THE  ENGINEEB'S  AFPBEKTICESHIP. 

To  become  an  engineer,  one  must  pre- 
viously pass  through  a  regular  course  of 
instruction.  First,  the  apprentice  Avho 
seeks  to  become  an  engineer  goes  to  the  mas- 
ter mechanic  of  the  "division"  and  makes 
application  for  work. 

FIBST  A  WIPER  IN   THE   BOUNDHOTJSE. 

He  is  then  placed  in  the  roundhouse  as  a 
wiper.  This  duty  consists  in  cleaning  the 
engines  as  they  come  in.  His  salary  ranges 
from  $1.10  to  $1.25  per  day. 

"FIEING  ENGINES"  IN  THE  "YARD." 

If  the  applicant  shows  ability,  he  is  soon 
promoted  to  the  task  of  "firing"  engines. 
The  next  step  is  when  the  young  "stoker," 
as  he  is  sometimes  called,  is  placed  on  a 
switch  engine  in  the  yard,  to  act  as  extra 
fireman.  In  this  capacity  he  may  remain 
for  several  months ;  in  fact,  some  serve  from 
one  to  three  years  in  the  yard  before  they 
are  pennitted  to  run  upon  the  road. 

After  a  time^    however,  the    novice  be- 


comes proficient  enough  to  be  given  a  trial 
on  the  road,  under  the  watchful  eye  of  a 
pilot. 

THE   FIBEMAN'S   DXTTY   ON  THE   "BXTN." 

When  one  or  two  trips  have  been  made  in 
this  way  the  fireman  becomes  a  full-fledged 
knight  of  the  scoop,  and  begins  to  draw  a 
fireman's  pay,  which  averages  about  $3.25 
per  hundred  miles.  The  duty  of  a  fireman 
is  to  keep  up  sufficient  steam  with  which  to 
run  the  engine,  to  keep  a  sharp  lookout, 
when  not  othei-wise  engaged,  for  all  track 
obstructions,  and  to  ring  the  bell  and  take 
signals  from  the  train  crew.  In  addition 
to  this,  he  is  expected  to  keep  his  locomotive 
in  splendid  condition,  and  not  infrequently 
does  he  clean  the  entire  "jacket"  every  trip. 

A  HAKD   AND   HAZABDOXJS   TASK. 

The  work  is  hard  and  hazardous.  A 
broken  rail  may^  without  warning,  cause  a 
wreck  and  kill  the  fireman.  Despite  the 
dangers  attached  to  this  position,  hundreds 
of  aj)j)licants  are  ready  to  accept  it  when 
offered. 

STATIONABY  ENGINEEBS. 

In  cities,  stationary  engineers  are  usually 
paid  by  the  day,  their  salaries  ranging  from 
$3.25  to  $4.50  per  day.  There  are  schools 
where  engineering  is  taught,  but  the  most 
successful  engineers  are  those  who  have 
learned  their  trade  by  active  service  under 
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an  old  fireman  or  engineer.  The  stationary 
engineer  also  serves  as  fireman,  unless  it  be 
where  the  engine  and  boiler  are  too  lai^, 
in  which  case  a  fireman  and  an  engineer  are 
employed. 

FBOHOTED    TO    SWITCH    ENOINXXA. 

When  the  fireman  has  run  upon  the  road 
n  certain  length  of  time,  he  is  promoted  to 
!«  engineer  of  a  switch  engine,  doing  duty 
in  the  "yards."  Here  ho  remains  for,  at 
least,  one  or  two  years  before  he  is  placed 
upon  tlie  road  in  charge  of  an  engine. 

FXBST  TKTBS  AS  BOAD  ENOINEEB,  WITH 
PILOT. 

His  first  trips  as  engineer  are  under  the 
direction  of  an  old  engineer,  who  acta  as 
his  pilot,  and  who  teaches  him  the  road  in 


order  that  he  may  know  the  grades,  the 
crossings  where  whistles  are  to  be  blown, 
and  obtain  any  information  that  is  neces- 
sary. 

PBEIQHT  ZNOINEBS. 

Then  comes  the  time  when  he  makes  his 
first  trip  alone.  That  is  a  happy  moment  to 
the  ambitious  engineer.  Witli  his  promo- 
tion comes  a  nice  increase  in  salary  he 
draws  "freight-engineer"  rates,  which  are 
about  $4  per  hundred  miles. 

KTINS  A  PASSENQEK  ENGINE. 

After  a  time,  he  is  placed  upon  a  passen- 
ger train,  where,  also,  he  gets  an  increase 
in  salary,  but  at  the  same  time,  incurs  more 
responsibility  and  more  danger.  A  success- 
ful engineer  averages  about  $160  per 
month.  . 


A  DAY  ON  THE   LOCOMOTIVE   WITH  THE  FIREMAN 

HOW   THE  FIKEMAN  BEOINS. 


THE    FIRST   LOCOMOTTVE—ISStL 


The  locomotive  fireman  usually  serves  an 
apprenticeship  as  an  engine  wiper  in  the 
roundhouse.  Sometimes  he  also  empties 
the  clinker  pits  and  performs  other  kinds 
of  drudgery.     If  his  work  is  satisfactory, 


he  is  in  course  of  time  placed  on  the  extra- 
fireman  list     If  he  continues  to  make  him- 
self useful,  he  is,  after  awhile,  promoted  to 
a  regular  fireman. 

A  f  BELimNABT  EZA3IINATI0N. 
Many  railroad  companies  require,  on  the 
part  of  their  firemen,  a  good  common-school 
education,  and  subject  them  to  an  examina- 
tion in  certain  branches. 

SETAIXS  OF  THE  FIBSHAN'S  WOBX. 

When  the  fireman  is  about  to  make  his 
regular  trip,  he  reports  at  the  roundhouse, 
draws  the  necessary  supplies,  and  sees  that 
the  hibricators,  lamps,  oil  cans,  tank  and 
sand  boxes  are  filled.  If  he  uses  soft  coal, 
he  sees  that  it  is  broken  and  wet  down ;  that 


488 


A  THOUSAND  THINOS  WELL  WORTH  KNOWING 


the  cab  and  its  fittingu  are  wiped,  the  ash- 
paa  cleaned,  and  that  the  grates  are 
straight  to  keep  the  coal  from  dropping 
through.  He  then  cmnpares  his  watch  with 
that  of  the  engin<%r. 

TWO   STSTEUS    OF    FIBINa. 

There  are  two  systems  of  firing.  In  the 
banking  system,  used  with  coal  having  few 
clinkers,  a  large  (|uaiitity  of  coal  is  placed 
in  the  rear  of  the  lii-obox,  so  that  the  gases 
and  liydro-carlxms  may  be  cxijelled  and  the 
coal  mny  become  coke.  This  is  little  used. 
The  spren<Iing  system  requires  that  the  coal 
he  broken  inti)  pieces  about  the  size  of  a 
large  apple. 

THE  COAI.  WEtL  lOHITEI). 

In  starting,  the  fireniiin  sees  that  the  coal 
is  well  ignited,  so  that  he  neetl  not  open 
the  firebox  door  until  the  train  has  gained 
considerable  headway,  and  the  lever  has 
been  hooked  up,  with  consequent  lighter 
pull  from  the  exhaust. 


IK  appboachhtg  a  stoppxno  foist. 

In  approaching  a  stopping  point,  he 
shuts  down  tlie  dampers,  and  if  fresh  coal 
has  been  recently  applied  he  opens  the 
blower  and  leaves  tlic  firebox  door  slightly 
ajar,  to  prevent  the  escape  of  smoke  and 
gases. 

TEE  EHQIHEEB'S  ASSISTANT. 

The  fireman  is  the  engineer's  assistant, 
and  is  liable  in  an  CTriergency  to  assume  the 
latter's  duties,  or  to  take  charge  of  anotlier 
engine.  To  a  considenible  extent,  it  has 
licen  the  usage  among  railway  systems  to 
allow  engineers  to  .■'elect  their  own  firemen, 
as  it  is  imi>ortant  that  these  two  trainmen 
shall  be  on  the  l>est  of  tenns.  The  selection 
is  subject,  however,  in  a  general  way,  to  the 
assent  of  the  master  nicclmiiic. 

DIFFICULT  Ain>  DAN&EBOTIS. 
The  work  of  an  engineer  and  fireman  is 
difficult  anti  dangenius,  and  requires  keen 
vigilance,  close  assiduitv  and  iron  nerve. 


TRAVEL    BY   NIGHT 


In  the  leisurely  days  of  old,  armies  went 
into  winter  quarters  as  the  autumn  wiincil 
and  active  opcralions  were  p.istponcd  uutil 
the  next  spring,  ilodern  warfare  is  not  reg- 
ulated by  the  ahiianac.  Travel  is,  likewise, 
now  continuous  where  cmcc  it  was  broken  by 
the  alternation  of  day  and  night.  When 
men  journeyed  to  or  fnim  T»ndiin,  by  road 
wagons,  they  often  spent  ilays  upon  the 
road. 

THE  OLD-TIUE  INN. 

Early  or  late  in  the  evening,  as  conve- 
nience dictated,  (be  traveler  arrived  at  the 
door  of  his  inn  and  was  heartily  welcomed. 
Boniface  took  him  in,  supplied   him   with 


SLEEPING    CAR, 
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good  meat  and  drink,  put  him  to  bed  in  a 
four-poster,  heavily  curtained  and  valaneed, 
aroused  and  breakfasted  him  in  the  morn- 
ing, and  seut  him  on  his  way  rejoicing  in 
being  able  to  travel  in  a  civilized  manner  in 
a  civilized  country. 


the  world  was  coming  to,  as  guests  who 
once  alighted  and  passed  the  niglit  under 
their  hospitable  roofs  refreshed  themselvea 
only  during  a  brief  interval,  and  then  clam- 
bered into  their  uncomfortable  seats  to  rat- 
tle through  the  livelong  night.  Night  trav- 
eling by  stage  coach  had  its  many  charms, 
and  the  poetry  of  motion  of  the  old  Euglish 
stage-coach  was  something  everybody,  or 
nearly  everybody,  hoped  to  enjoy, 

EXIT  OF  THE  HAIL  COACH. 

With  the  exit  of  the  mail-coach  and  the 
entrance  of  the  train,  night  traveling  en- 
tered upon  a  new  development;  but  for  a 
very  long  time  there  was  very  little  im- 
provement in  the  conditions  of  travel,  save 
in  the  one  item  of  speed. 

NIGHT  EZPBESSEB. 

Night  expresses,  rare  at  first,  became  nu- 
merous,   and    passengers   many   of    whom 


A  journey  from  Edinburgh  to  London 
meant  spending  a  week  or  more  on  tlic  road, 
while  trnvclcrs  from  near  points  often  slept 
one  niglit  on  the  way.  In  this  country  trips 
from  New  York  t^)  Chicago  were  almost 
unheard  of,  and  even  then  they  consumed 
weeks. 

Dwellers  in  the  country  and  town  alike 
were  not  all  stay-at-home  people,  and  even 
if  travelers  on  pleasure  or  business  were 
comparatively  few,  the  necessities  of  com- 
merce kept  the  roads  busy. 

inthoduciton  or  the  uail  coach. 

The  first  great  encroachment  of  travel 
on  the  hours  of  night  <-nme  with  the  intro- 
dnction  of  the  mail-eoac!i  system.  Then 
innkeepers  of  the  old  school  had  good  rea- 
son to  shake  their  heads  and  wonder  what 
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could  remember  the  old  methods  of  road 
travel,  became  accustomed  to  the  idea  of  be- 
ing whirled  from  London  to  Edinburgh,  or 
from  London  to  Penzance,  during  the  brief 
hours  of  a  single  night.  Although  an  im- 
mensely increased  speed  was  gained,,  little 
was  done  to  provide  in  any  special  way  for 
the  comfort  of  passengers  at  night.  They 
crowded  themselves  into  their  comers  and 
slumbered  uneasily  through  the  weary 
hours,  as  the  train  thundered  and  roared 
through  the  sleeping  country. 


ADVENT  OF  BUSEPISa  CABS. 

But  at  last,  imported  from  America, 
where  the  great  distances  to  be  traversed 
acted  as  a  stimulant  to  the  ingenuity  of  in- 
ventors, there  dawned  upon  railway  man- 
agers the  idea  of  sleeping  berths,  and  sleep- 
ing cars  have  worked  almost  as  a  great  a 
revolution  in  night  travel  for  those  who  can 
afford  them,  as  the  coming  of  the  railway 
has  in  the  conditions  of  travel  generally. 
Night  travel  need  no  longer  be  a  thorn  in 


THE  FIllST  RAILW 


The  Tendon  and  South-Western  Railway 
is  experimenting  with  motor-coaches  for 
the  lighter  suburban  traflic.  The  coaches 
are  fifty-six  feet  long,  and  are  divided  into 
two  compartments,  accommodating  ten 
first-class  and  thirty-two  third-class  passen- 
gers, and  one  ton  of  luggage.  The  engine 
can  attain  a  velocity  of  thirty  miles  an  hour 
in  thirty  seconds. 


the  flesh  of  the  traveler  who  can  engage  a 
berth  in  a  sleeper,  and  even  for  the  much 
larger  number  who  know  nothing  of  slee])- 
ing  lierths,  the  immense  improvements 
which  recent  years  have  brought  in  the  con- 
struction and  fittings  of  railway  carriages, 
and  in  tlieir  smoothness  and  rapidity  of 
motion,  have  robbed  night  travel  of  much 
of  its  old  discomfort  and  wearing  fatigue. 
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A  NEW  TYPE  OF  PASSENGER  LOCOMOTIVE 


The  accompanying  cut  shows  a  simple 
passenger  locomotive,  which  is  especially 
interesting  as  being  of  about  the  normal 
size  attained  by  the  eight-wheel  engine  be- 
fore it  developed  into  the  Atlantic  type. 
The  following  are  its  dimensions  and  dis- 
tinguishing features:  Cylinders,  19  by  28 
inches;  the  boiler  pressure  is  200  pounds, 
and  tlie  driving  wheels,  79  inches  in  diame- 
ter, give  a  tractive  effort  of  21,751  pounds. 
With  these  dimensions  the  eight-wheel  en- 
gine would  have  had  a  grate  area  of  about 
:i9.  l(i  square  feet  and  a  total  heating  sur- 
fiicc  of  alxtut  2352.8  square  feet,  of  which 
ISO  square  feet  would  have  been  in  tlie 
firebox  and  iil72  in  the  tubes, 

EFFECT  or  ADOFTINa  THE  TRATLEB. 

By  adopting  the  trailer,  the  grate  area 
bus  been  increase*!  to  4'>.t  square. feet,  and 
the  total  boating  surface  to  2878.75  square 
feet,  o£  wliich  the  tulxrs  contain  271*i.75 
stjuare  feet  and  the  iire-bo.\  l*i2  square 
feet,  or,  in  other  wonis,  the  increases  have 
been  52r(.9  square  feet  in  total  heating  sur- 
faces, and  15.94  square  feet  in  grate  area. 

The  result,  however,  is  a  locomotive  with 
much  greater  boiler  capacity  than  could 
have  \toon  supplied  to  an  eight-wheel  engine 
with  the  same  weight  per  driving  axle.  The 
main  driving  axle,  by  the  way,  is  of  nickel 
steel,  the  others  being  of  iron. 

Cylinders 19  by  28  inches 

Hoilcr,  diameter   02  inches 

Working  pressure   200  lbs. 

Fire-box,  Icnglli 100  inches 

Fin!-box,  width '"'^Vt  inches 

Heating  surface,  firc-ljox 102  sq.  ft. 

Total 2878.75  sq.  ft. 
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Tubes 2716.75  sq.  ft. 

Grate  area 45.1  aq.  ft. 

Driving  wheel,  diameter,  outside. . .  .78  in. 


Engine  truck  wheels,  diameter 36  in. 

Weiglit  on  driving  wheels 85,790  lbs. 

Total  engine  and  tender,  about.2S9,000  lbs. 


THE  CANADIAN  LUMBER  INDUSTRY 


In  early  times  the  forests  of  Canada  ex- 
tended in  an  almost  unbroken  stretch  from 
the  Atlantic  ocean  to  the  head  of  Lake  Su- 
perior, a  distance  of  2,000  miles. 
LinCBEBUVO  NEXT  TO  AOBICULTUKK 

Kext  to  agricultural  pursuits,  in  which 
56  JUT  cent  of  llic  ixipulation  arc  engaged, 
lunilxT  is  the  most  important  indujitry  of 
the  Dominion,  Tlio  capital  invested  in  it 
represents  $100,000,000,  the  annual  out- 
put Jiinounts  to  $100,000,000,  and  the  an- 
nual wage  list  is  more  tliau  $30,000,000. 
A  "WOODEN  COUNTIIT." 

TIic  rejiutation  of  Canada  as  a  "wooden 
country"  rests  primarily  on  the  fame  of 
its  while  pine  in  the  province  of  Ontario. 


THE  TIIEBEB.  OF  QUEBEC. 

The  chief  lumber  riches  in  the  provinoe 
of  Quebec  consist  of  apruce,  with  some 
pine  and  birch  tttiibcr,  and  cover  an  area 
of  48,000  square  miles. 

NEW   BBITNSWICE'B    TUBES  X.AHII. 

In  Xew  Brunswick  the  area  of  timber 
land  under  license  is  6,000  miles. 

FOBESTS    07   BBITISH   COLVKBIA. 

To  British  Columbia,  however,  belong 
the  trees  most  admired  in  the  lumber  trade 
and  otit  of  it.  Its  red  cedar  is  one  of  the 
most  valuable  of  timbers.  Its  forest  aiea 
is  2sr>,000  square  miles,  or  182,400,000 
acres,  and  it  is  really  the  timber  province 
of  Canada, 


LOCGINO  IN  CANADA. 
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LtTMBBRHEN  BOATIMO  DOWN  A  MOTJNTAIMSrDB. 
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THE  aiOANTIC  DOTTOLAS  TIB  TBSS. 

Along  the  eoasl  of  British  Oolumbia  is 
grown  its  most  valuable  wood — the  Doug- 
las iir — which  has  no  competitor  in  lengtli, 
strength  and  strajglitness.  Some  of  the 
trees  grow  to  a  heiglit  o£  more  than  300 
feet,  and  have  a  circnmference  of  over  50 
feet,   thus   ^tpproximating  the  size  of  the 


wood  on  the  Facific  coast,  where  all  these 
varieties  are  t«  be  found. 

IXVME8   SHOOTINa   I-OOS   FBOU   UOUIT- 
TAIW  TOPS. 

In  British  Columbia  flumes  are  used  to, 
float  logs  from  mountain  tops  to  sawmills. 
The  loggers  nail  boards  together  and  come 


nniTrsH  navai,  nnv  dock  at  esquimalt.  rRiTisji  columbca. 
Showlns  Water  at  Nnrinal  Level  Bpfore  Receiving  ShLp  for  Itepalra. 


colossal  redwoods  of  California.  The  Doug- 
Ins  fir  is  likelv  to  prove  a  valuable  paper 
making  tree. 

British  Columbia  also  eontains  species 
of  spruce,  hemlock,  cottonwood,  balsam, 
white  pine  and  red  cedar.    The  last  named 


down  the  same  wav,   traveling  sometimes 
a  mile  a  minute. 

SAWMILLS. 
In  this  province  are  60  great  sawmills, 
with  ft  daily  capacity  of  more  than  3,000,- 
000  feet  of  lumber.     The  yearly    cut  of 


is,  for  general  purposes,  the  most,  valuable      British  Columbia  is  7.'>,000,000  feet. 
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In  the  depth  of  winter  the  mill  owners, 
who  lease  the  timber  land  from  the  govern- 
ment, send  out  large  gangs  of  laborers  to 
fell  the  huge  pine  and  other  trees,  previ- 
ously marked  by  ^'explorers,"  preparatory 
to  making  them  into  square  timber  or  saw 

logs. 

FIVE  KINDS  OF  HANDS. 

Five  kinds  of  hands  are  necessary  for 
the  woods — the  foreman,  the  hewer,  the 
liner,  the  scorer  and  the  road-cutter.  To 
tlicse  should  possibly  be  added  another,  the 
cook. 

HANDLING  SAW  LOOS. 

If  saw  logs  are  being  cut,  they  are 
hauled  over  cliifs  and  down  ravines  to  the 
banks  of  the  various  tributaries  of  the  prin 
cipal  riverr*,  where,  before  the  thaw  sets  in, 
millions  of  cubic  feet  of  timber  are  col- 
lected. 

HONSTEB  BAFTS. 

When  the  ice-bound  streams  are  free  in 


the  spring,  the  logs,  loosely  joined  together 
in  rough  rafts,  are  set  adrift  in  the  rivers, 
some  of  the  rafts  in  New  Brunswick  cover- 
ing a  space  of  ten  acres. 

The  method  of  camping,  cutting  the 
trees,  getting  them  to  the  mills  and  work- 
ing them  up  into  the  various  forms  of  mar- 
ketable lumber  is  substantially  the  same 
as  that  pursued  in  the  timber  regions  of 
the  United  States,  and  described  in  the 
article  entitled  "Logging  in  the  North- 
west." 

THE  CANADIAN  MAPLE. 

The  maple  (Acer),  whose  leaf  is  the  em- 
blem of  Canada,  is  a  lofty  tree,  with  par- 
ticularly luxuriant  foliage.  The  wood  is 
very  close-grained  and  hard,  highly  orna- 
mental, and  is  esteemed  for  the  beauty  of 
its  fibre.  When  polished  it  possesses  a  silky 
lustre.  It  is  used  for  heavy  furniture,  cab- 
inet work,  and  for  railway  carriages,  w^here 
strength  is  required. 


AGRICULTURE    IN   CANADA 


THE  SOIL  IN  UPPEB  CANADA. 


In  the  vast  plateau  stretching  westward 
through  Upper  Canada,  on  both  sides  of 
Lake  Erie,  farming  is  a  comparatively  easy 
vocation.  The  yield  of  wheat  is  abundant 
in  the  southern  portion,  but  north  of  the 
wheat  limit  the  land  is  poor  and  rocky. 

In  the  wheat  region,  cattle  and  dairy 
products  also  constitute  large  items  in  the 
farmer's  receipts. 

THE  GENERAL  PBACTICE. 

It  is  the  general  practice  to  allow  the 
land  to  remain  for  two  years  in  artificial 
grasses  and  clover,  to  break  it  up  in  June, 


and  sow  wheat  in  autumn.  The  only  for- 
midable foes  encountered  by  the  Canadian 
fanner  in  raising  wheat  are  rust  and  mil- 
dew, which  early  sowing  largely  prevents. 
When  these  are  absent,  the  comparatively 
high  temperature  of  the  autumn  pushes 
forward  the  wheat  plants,  and  produces  a 
thick  carpet  of  vegetation. 

INDIAN  COBN. 

On  the  inferior  lands  some  fine  crops  of 
Indian  corn  are  grown,  .being  planted  in 
May  and  maturing  about  the  middle  of 
September. 
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LOWEB  CANADA. 

Much  of  the  soil  in  Lower  Canada  is  a 
dark-colored  sandy  loam.  Timothy  grass 
grows  well  on  it,  but  the  clovers  only  last 
one  year.  Oats,  barley  and  potatoes  are  the 
staple  crops  in  the  island  of  Montreal  and 
other  parts. 

ALONG  THE  ST.  LAWBENCE. 

There  is  a  variable  breadth  of  alluvial 
soil  along  the  banks  of  the  St.  Lawrence 
Kiver,  but  for  some  miles  west  of  Quebec 
little  arable  land  is  observable.  The  area 
of  first-class  farming  land  in  Canada  east 
is  not  extensive. 

THE  SWAMP  LANDS. 

The  deposits  of  swamp  muck  found  more 
or  less  in  all  parts  of  Canada,  result  from 
gradual  accunmlation  of  partially  decom- 
posed vegetable  matter — the  remains  of  suc- 
cessive gencraticms  of  plants,  chiefly  aquat- 
ic. These  deposit*;  furnish  the  farmer  a  lib- 
eral supply  of  j)lant  food  for  his  crops.  If 
dug  in  autumn,  thoroughly  aired,  exposed 
to  the  winter's  frosts  and  then  mixed  with 
lime  or  marl  and  wood  ashes,  the  compost  is 
much  valued  as  a  fertilizer  by  the  Cana- 
dian fanner.  !Marl,  which  is  essentially 
carb<.)nate  of  lime,  is  chiefly  found  in  con- 
nection with  the  muck  beds,  and  when  read- 
ily obtained  is  the  cheapest  article  which 
the  farmer  could  use  for  the  purpose. 

CANADA'S  WHEAT  CBOP. 

The  production  of  wheat  in  Canada  for 
the  year  1002  was  87,555,891  bushels.  This 
amount  gives  the  Dominion  the  ninth  place 
in  a  list  of  22  of  the  great  wheat-producing 
countries  of  the  world,  the  combined  crop  of 
which,  in  1902,  was  2,820,333,614  bushels. 

PEBCENTAGE  OF  FABMEBS  TO  POPULA- 
TION. 

The  Canadian  census  of  1890  showed 
that  the  number  of  persons  engaged  in  ag- 


ricultural pursuits  in  the  Dominion  of 
Canada — ^farmers  and  farmers'  sons — ^was 
then  649,506.  These  and  their  families 
then  made  up  45  per  cent  of  the  entire  pop- 
ulation of  the  country. 

NEW     APPLICATION     OF     THE     GBAIN 

PBODUCT. 

The  very  low  prices  which  prevailed  for 
wheat  and  the  coarse  grains  for  some  years 
after  the  taking  of  the  1890  census,  led  a 
large  number  of  farmers  to  turn  their  at- 
tention to  more  profitable  methods  of  dis- 
posing of  these  crops  than  by  their  bulk  sale 
in  tlie  markets. 

EZPEBIMENTAL  FABMS. 

About  that  time  a  central  experimental 
farm,  with  several  branches,  was  established 
by  the  Dominion  i)arliament  for  the  pur- 
pose of  making  agricultural  tests  whose  re- 
sults would  enable  the  farmers  to  derive 
mrjre  profit  from  their  labors. 

The  experiments  conducted  at  the  gov- 
ernment fanns  dcmonstratexl  the  fact  that 
wheat,  as  well  as  other  grains,  might  be 
made  a  greater  source  of  profit  by  convert- 
ing them  into  beef  and  pork  than  by  selling 
them  in  their  crude  state,  and  this  course 
was  pursued  on  numerous  farms  with  pro- 
nounced success. 

THE  DAIBY  PBODUCT. 

The  investigations  made  under  govern- 
ment supervision  also  showed  that  the  feed- 
ing of  these  grains,  mixed  with  suitable 
succulent  food,  such  as  ensilage,  to  cows 
and  converting  their  milk  into  cheese  and 
butter  was  more  i)rofitable  than  selling  the 
grain.  In  consequence  of  this,  the  dairy- 
ing industry  grew  very  rapidly,  and  the  de- 
mand for  first-class  dairy  products  became 
almost  unlimited. 
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A  DOTTBLE  ASTANTAGB. 

The  Canadian  fanners  enjoyed  a  double 
advantage  as  a  result  of  the  change  of  meth- 
od, in  that  the  elements  of  fertility  taken 
from  the  land  during  the  growth  of  their 
grain  crops  were  largely  restored  to  the 
soil  by  the  barnyard  manure. 

Moreover,  when  buttormaking  was  car- 
ried on  during  the  winter  months,  addi- 
tional employment  was  given  to  farm 
hands  during  that  season,  and  the  over- 
supply  of  grain  fed  to  cattle  and  swine, 


reduced  the  excess  on  hand  and  tended  to 
restore  the  equilibrium  of  the  market. 
DISTBIB'tmON  or  SEBD-QBAIDT. 
The  experimental  farms  not  only  tested 
the  varieties  of  grains,  but  furnished  the 
farmers  proper  seed  samples  for  general 
growth,  thereby  improving  the  quantity  and 
quality  of  the  various  cereals  grown  in 
Canada.  These  newer  and  more  produc- 
tive sorts  of  grain  arc  rapidly  replacing 
some  of  the  less  prolific  varieties  formerly 
cultivated. 


OSTRICHES  AND  OSTRICH  FARMING 


The  antiquity  of  the  ostrich  (Struthio 
Camelus)  is  attested  by  its  mention  in  the 
Bible. 

Herodotus  also  reiers  to  a  custom  of  a 
certain  desert  tribe  in  Lybia,  o£  making 
garments  and  shields  from  ostrich  skins, 
and  warriors  from  a 
very  early  period 
wore  ostrich  plumes 
in  their  helmets. 


Tlie  ostrich  is  a 
native  of  Africa,  and 
is  commonly  distrib- 
uted over  the  liound- 
les^s  wastes  and 
plains  of  Great  Nam- 
aqua  and  Damara- 
land.  From  South- 
ern Algeria  to  the 
interior  of  Cape  Col- 
ony, the  bird  is  found 
wherever  an  open 
countiy  with  Karoo 


or  desert  land  suits  its  nature.     The  aver^   . 
age  life  of  the  ostrich  is  60  years. 
AH  OMNIVOBOTJS  BIBD. 
In  its  wild  state  the  ostrich  is  omnivo- 
rous.     It  greedily   devours  seeds,  berries, 
fruit,  grass,  leaves,  beetles,  locusts,  small 
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birds  and  animals,   snakes,  lizards,  sand, 
grit,  bones,  stones  and  pieces  of  metal. 

ITS  NEST  OF  EGOS. 

According  to  the  Arab,  the  complement 
of  eggs  on  which  the  solitary  ostrich  sits  at 
night  for  hatching  its  young,  is  25  in  num- 
ber, but  few  nests  have  been  found  contain- 
ing more  than  sixteen.  Each  egg  weighs 
about  3^  pounds. 

POLYGAMOUS. 

The  male  ostriches  are  polygamous,  and 
fight  vigorously  in  the  breeding  season  for 
the  possession  of  the  females.  Each  male 
ostrich  associates  with  three  or  four  hens, 
all  of  which  lay  tJieir  eggs  in  one  large  nest, 
scooped  out  in  the  sand,  and  relieve  each 
other  by  turns  at  incubation. 

THE  INCXTBATION. 

The  period  of  incubation  is  six  weeks, 
and  the  male  bird  takes  his  regular  turn  in 
sitting  on  the  eggs,  late  in  the  evening.  The 
young  run  as  soon  as  hatched. 

THE  EGGSHELL. 

The  shell  being  thick  and  strong,  is  used 
in  various  ways,  but  mainly  as  a  vessel  for 
water.  Bush  girls  and  Bakahari  women, 
who  l)elong  to  the  wandering  Beckuana 
tribes  of  the  Kalahari  district,  carrv'  from 
their  dwellings  to  the  fountains  a  kaross 
or  net  containing  from  12  to  15  eggshells, 
witli  a  small  aperture  at  the  end  which, 
after  filling  with  water,  they  stop  up  with 
grass. 

DOMESTICATION  OF  THE  OSTBICH. 

More  than  a  century  ago  many  farmers 
at  the  Cape  had  tame  ostriches  on  their 
farms,  which  fed  at  large  and  supplied 
their  owners  with  plumes,  which  were 
made  into  brooms  for  driving  away  the 
mosquitoes. 


In  1859  the  Acclimatisation  Society  of 
Paris  offered  premiums  for  the  successful 
domestication  of  the  ostrich  in  Algeria  or 
Senegal,  and  for  breeding  ostriches  in  Eu- 
rope. From  1866  the  new  industry  of  os- 
trich farming  spread  and  flourished 
throughout  Cape  Colony,  although  in  1865 
there  were  less  than  100  domesticated  os- 
triches in  Africa. 

VALUE  OF  THE  FEATHEBS. 

About  twelve  ostriches  are  able  to  subsist 
upon  an  acre  of  garden  ground,  sown  with 
lucerne  and  well  watered.  Three  pluck- 
ings  from  15  ostriches,  at  intervals  of  8 
months,  yielded  tlie  owner  of  one  of  these 
fanns  £240,  which  is  at  the  rate  of  £120  a 
year,  or  £8  per  bird.  England  and  France 
pay  to  the  Cape  Colony  farmers  $8,0C:),000 
a  year  for  feathers,  and  buyers  in  the 
United  States  pay  $2,000,000  a  year. 

Loose  stone  walls,  costing  from  a  shilling 
to  18  pence  per  yard,  or  fences  composed  of 
four  horizontal  wires  of  galvanized  iron, 
surround  the  ostrich  enclosures. 

THE  YIELD  OF  FEATHEBS. 

A  full  grown  male  ostrich  will  yield 
about  90  first-class  feathers,  which  will 
weigh  one  pound  and  sell  for  about  £45. 
Second-class  feathers  are  worth  from  £20 
to  £30  per  pound. 

NATTJBE  AND  SPEED  OF  THE   OSTRICH. 

The  ostrich  is  a  solitarv  bird,  timid  and 
shy  in  habit,  hut  often  headstrong.  When 
at  full  speed  and  going  before  the  wind, 
its  pace  is  simf)ly  amazing,  and  it  is  said 
that  no  horse  ever  fairly  ran  one  down. 

OSTRICH  FARM  IN  CALIFORNIA. 

An  enterprising  man  named  Edwin 
Cawston  established  an  ostrich  farm  about 
10  years  ago  in  Pasadena,  California.     In 
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a  miniature  park  he  has  100  mature  oa-  000  as  admission  fees  from  spectators,  and 
triches,  and  several  rooms  full  of  incuba-  $3,000  a  year  from  the  sale  of  infant  os- 
tors.    Mr.  Cawston  receives  annually  $10,-      triches,  which  are  sold  at  $25  each. 


LOGGING  IN  THE  NORTHWEST— IN  THE  EARLY  DAYS 


In  the  early  days  of  this  industry,  espe- 
cially in  the  Maine  and  Minnesota  pineries, 
where  the  modes  of  operation  were  identical, 
the  logging  party  usually  built  their  camp 
about  the  beginning  of  the  fall  season  and 
then  cut  the  main  logging  roads,  which  had 
to  be  straight,  twelve  or  more  feet  wide, 
smooth  and  level.  Whole  trees,  trimmed  of 
their  branches,  were  hauled,  the  bark  be- 
ing removed  from  the  imder  side  so  that  it 
would  slip  easily  on  the  snow.  One  end  of 
the  tree  trunk  was  loaded  on  a  bobsled,  the 
other  part  being  dragged  along.  In  this 
way  the  tree  was  taken  to  the  landing  on 
the  shores  of  the  lake  or  river,  where  it  was 
rolled  off  the  sled  and  the  sawyers  cut  it 
into  logs,  cutting  a  mark  of  ownership  on 
the  side  of  each  log.  The  logs  were  then 
ready  for  the  drivers,  in  the  spring,  to  roll 
them  into  the  water. 

THE  OLD-TIME  LUMBEBING  CAMP. 

The  old  camp,  as  it  used  to  be  built  from 
1848  to  18G0,  was  simple  but  very  handy. 
Two  large  trees,  of  the  full  length  of  the 
camp,  were  procured  and  placed  about  20 
feet  apart  and  two  base  logs  were  cut  for 
the  ends.  Each  end  was  run  up  to  a  peak 
like  the  gable  of  a  house,  but  each  side 
slanted  up  as  a  roof,  from  the  long  base 
tree  at  the  ground  to  tlie  ridgepole.  Tliis 
roof,  constructed  with  level  stringers,  was 
shingled. 

A  chimney  measuring  about  four  by  six 
feet  formed  of  round  poles  and  calked  was 


built  in  the  middle  of  the  roof  and  the  fire 
was  directly  underneath  it  in  the  middle  of 
the  room. 

THE  FIBEPLACE. 

Six  stones  were  arranged,  three  at  one 
end  and  three  at  the  other,  as  the  fireplace. 
Logs  about  eight  feet  long  were  laid  and 
burned  in  a  hole  between  the  two  rows  of 
stones.  When  the  hole  was  filled  with  live 
coals  it  was  a  fine  oven  for  cooking  meat  or 
baking  beans  and  bread. 

THE  SLEEPING  QUABTEBS. 

The  places  for  sleeping  were  next  to  the 
wall  behind  benches  of  hewn  planks  built 
near  the  fire,  and  the  bed  consisted  of  fir 
Ijoughs  laid  on  the  ground. 

THE  HODEBN  LOGGING  OUTFIT. 

The  modem  logging  outfit  is  different. 
Two  lK)l)sleds  are  placed  one  l)chind  the 
other  and  are  fastened  by  two  chains 
crossed  in  the  center. 

With  a  tackle  and  fall,  logs  are  rolled  up 
and  loaded  on  these  sleds,  sometimes  to  the 
height  of  ten  feet.  Horses  or  oxen  are  used 
on  the  tackle,  and  a  load  takes  from  four  to 
ten  tliousand  feet  of  logs. 

ICING  THE  BOAD  BUTS. 

It  is  made  possible  to  draw  these  very 
heavy  loads  by  icing  the  ruts  of  the  log- 
ging roads.  At  the  beginning  of  the  log- 
ging season,  and  whenever  snowstorms  or 
continued  wearing  makes  it  necessary,  water 
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BEADING  THAT  HAKES  ONE  WISEB  AND  HAPPIEB 


A  COUNTRY  BOY'S  CHANCES  IN  A  LARGE  CITY 


AT  a  certain  average  age,  begins  the 
yearning  for   city    life    of    the  boy 
reared    amid    rural    scenes.      Then 
comes  the  "winter  of  discontent,"  which  too 
often  ends  in  his  utter  undoiiiii:. 

The  abandonment  of  agricultural  pur- 
suits by  the  country  youth,  and  his  entrance 
upon  a  city  career,  are  likely  to  furnish  a 
cause  of  trouble  both  in  city  and  country. 

GBOWING  NEED   OF  <<HELF"   ON  THE 

FABM. 

Agriculture  now,  more  than  ever,  needs 
the  service  of  all  those  bred  to  the  farm 
and  thoroughly  familiar  with  its  daily  rou- 
tine. The  summer  of  1003  brought  clamor- 
ous demands  from  numberless  fanns  in  the 
grain-growing  states  for  help  in  caring  for 
the  waiting  crops,  and  multitudes  of  farm- 
ers were  only  too  willing  to  accept  inferior 
workers  at  from  $2  to  $3  per  day  to  meet 
the  requirements  of  harvesting. 

CBOWD  INTO  THE  CITY. 

On  the  other  hand,  hosts  of  farm  lads, 
dissatisfied  with  the  simple  and  imvarying 
course  of  farm  life  which,  from  distorted 


views,  had  become  monotonous  and  irksome 
to  them,  plunged  into  the  uncertainties  of 
the  already  thronged  cities,  only  to  discover 
that  their  expectations  were  illusive  and 
vain.  So  crowded  have  become  the  avenues 
of  business  endeavor  by  seekers  after  cler- 
ical employment  that  commercial  enter- 
prises in  the  important  centers  of  trade  can 
arbitrarily  fix  the  wages  paid  to  applicants 
for  work.  The  conditions  are  such  that 
great  commercial  houses  while  ever  compet- 
ing for  patronage,  never  compete  for  help, 
as  necessity  compelled  in  case  of  the  farm- 
ers before  mentioned. 


CAUSES    OF 


OVER-SUFFLY 


OF   CITY 


The  natural  increase  in  the  city  popula- 
tion from  births,  the  constant  accretions 
from  country  sources,  the  large  extent  to 
which  women  and  girls  have  been  substi- 
tuted for  men  and  boys  in  stores,  offices, 
factories  and  shops,  and  the  endless  output 
of  graduates  from  the  business  colleges, 
have  barred  the  way  to  "positions"  against 
thousands  of  disappointed  people. 
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OHI«Y    THE 


FITTEST    8UBV1VK 
8TBAIH. 


Unless  the  boy  from  the  country  is  the 
possessor  of  rare  qualities,  city  life  is  likely 
to  prove  to  him  a  delusion  and  a  snare. 
Only  the  fittest,  in  such  a  change,  can  sur- 
vive the  strain.  As  a  rule,  the  youth  bred 
to  city  life  is  much  more  likely  to  succeed 
than  his  country  competitor  for  a  job,  be- 
cause he  is  imbued  with  the  push  of  the 
bustling  mart,  and  is  thoroughly  familiar 
with  the  surroundings.  He  is,  moreover, 
less  liable  to  succumb  to  the  temptations 
that  hedge  about  him  because  he  is  safe- 
guarded by  the  attractions  and  restraints  of 
home. 

Let  the  country  boy,  except  in  rare  in- 


stances, stay  at  home,  at  least  until  he  has 
saved  enough  of  his  sure  earnings  to  b^n 
matui*e  life  in  an  independent  way.  Let 
the  country  boy  remember  that  the  country 
is  better  far  than  the  great  metropolis,  for 
mental  and  moral  development,  and  for  the 
establishment  of  strong  individual  char- 
acter. The  country,  and  the  small  town 
(not  the  city)  give  to  the  nation  its  tower- 
ing celebrities.  What  great  scholars,  ora- 
tors, theologians,  scientists,  lawyers,  or 
statesmen  have  sprung  from  the  environ- 
ments of  a  great  municipality?  Let  the 
wise  country  boy  be  mindful  of  these 
things,  and  stay  where  he  is  until  he 
has  laid  the  foimdation  of  a  successful 
career. 


VALUE  AND  CHARM  OF  A  GOOD  LETTER 


TiCtler  writing  will  soon  be  numbered 
among  the  lost  arts.  It  has  come  al)out 
tiirough  the  increase  in  postal  facilities  that 
we  have  to  write  so  manv  letters  that  wo 
do  not  care  to  spend  overmuch  time  on  any 
one,  or  tmy  series.  The  modem  methods  of 
travel  which  seem  to  have  annihilated  dis- 
tance, have  given  to  correspondence  less 
importance  in  our  eyes  than  it  formerly 
had. 

SCBIBBLINO  LETTEBS  COMKON. 

People  no  longer  write  letters ;  they  scrib- 
ble them.  But  what  others  do  in  this  con- 
nection is,  or  should  be,  nothing  to  you.  It 
is  your  creed  that  all  things  should  be  done 
well.  In  letter-writing,  particularly,  you 
will  take  great  pride  and  pleasure.    Your 


letters  stand  for  you.  You  do  not  enter  a 
friend's  house,  utter  half  a  dozen  poorly  ex- 
j)ressed  commonplaces,  and  then  depart. 
Xor  should  vour  letters  show  as  little  care. 
Eepresenting  you,  they  should  show  you  at 
your  best.  The  envoys  of  your  love,  your 
friendship  and  your  interests,  you  should 
see  to  it  that  nothing  about  them  is  disap- 
pointing. 

THE  LETTEB   A  HESSENGEB  OF  ITS 

WBITEB. 

Every  one   of   them   has  need   to  be   a 

worthy  messenger,  now  to  console,  now  to 

amuse,  now  merely  to  pass  the  time  of  day. 

There  is  no  present  so  sweet  to  receive  as  a 

beautiful  letter.    In  your  letters  trivialities 

may  have  ample  room.    To  those  you  love, 

they  are  very  pleasing,  running  over  with 
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such  little  details  as  correspond  with  chat- 
tering,— little  details, — the  unimportant 
things  that  separation  makes  important. 

THE    HEABT    SPEAXS. 

Nothing  more  is  required  than  that  your 
heart  should  be  in  the  matter.  "The  schol- 
ar sits  down  to  write,"  says  Emerson,  "and 
all  his  years  of  meditation  do  not  furnish 
him  with  one  good  thought  or  happy  expres- 
sion; but  it  is  necessary  to  write  a  letter 
to  a  friend — and  forthwith,  troops  of  gentle 
thoughts  invest  themselves  on  every  hand 
with  chosen  words." 

QLOW   OF  AFFECTIONATE  LETTER 

An  affectionate  letter !  What  a  glow  it 
leaves  in  the  heart !  It  is  a  disappointment 
when  the  postman  passes  the  door.  But  to 
take  pleasure  in  receiving  letters  is  not  con- 
sistent with  a  neglect  in  writing  them.  To 
be  sure,  they  take  up  much  time.  But  it 
seems  very  certain  to  you  that  the  time  is 


not  wasted.  It  is  so  much  pleasure  that  you 
can  give  away  at  the  cost  of  a  little  red 
stamp.  You  make  your  letters  members  of 
your  life.  What  you  do,  what  you  are, 
what  you  think, — ^that  you  set  down,  and 
all  else  that  comes  into  your  head.  Your 
letters  are  very  intimate. 

A  GOOD  LETTEB  MIBBOBS  THE  mND. 

A  good  letter  is  the  mirror  of  tlie  mind. 
It  is  something  that  flashes.  It  is  an  epi- 
gram. Herein  lies  not  the  least  l)enefit  of 
letter-writing — that  many  things  must  be 
set  fortli  in  so  small  a  space. 

SPONTANEITY  IN  LETTER  WEITING. 

Letters  are  never  so  charming  as  when 
they  are  written  spontaneously — ^when  they 
arrive  unexpectedly.  Letter  writing  is 
hard  work,  and  the  mood  for  hard  work  is 
illusive.  Practice  writing;  make  your  let- 
ters characteristic  of  yourself  always. 


COURTESIES  OF  LIFE 


In  the  present  scramble  for  wealth,  posi- 
tion, rank  and  recognition,  wo  are  fast  los- 
ing sight  of  the  more  importiint  courtesies 
of  life.  The  future  of  our  families  and, 
incidentally,  the  well-being  of  our  old  age 
depend  more  on  our  home  existence  than 
upon  any  advancement  we  may  make  in 
the  different  enterprises  which  occupy  the 
minds  of  men. 

AMENITIES  OF  HOME  LIFE. 

If  some  are  indifferent  enough  to  popular 
opinion  to  devote  more  time  to  the  civilities 
of  tlieir  homes  than  is  the  general  custom, 
let  us  recognize  the  fact  that  their  judgment 
is  nearer  right  than  that  of  others  who  are 


more  prominent.  While  we  must  acknowl- 
edge the  great  social  g<K)d  accomplished  by 
those  who  strive  in  the  interest  of  tlie  pub- 
lic, we  must  admit  that  the  most  useful 
sphere  for  American  mothers  and,  in  most 
cases,  daughters,  too,  is  the  home. 

FAMILY  TBAINING. 

Primitively,  woman  was  a  helpmeet,  a 
complement,  not  another  self — the  two  par- 
ties to  marriage  filling  their  respective 
spheres,  forming  a  perfect  unit,  and  yet  with 
each  one's  work  impossible  to  the  other.  In 
spite  of  all  contrary  opinion,  woman's  high- 
est mission  is  to  guard  the  sacred  precincts 
of  the  home,  for,  before  any  other  training 
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whatever,  comes  the  family  training,- — that 
preliminary  training  in  which  correct  per- 
sonal habits,  respectful  treatment  of  elders 
and  superiors,  obedience  to  authority,  cour- 
tesy and  morality  are  inculcated.  Freedom 
from  home  control  in  the  young  is  painfully 
evident,  showing  the  need  of  a  closer  watch 
and  guard  over  the  domestic  circle,  and  the 
imbuing  of  offspring  with  a  greater  regard 
for  parental  authority  and  parental  judg- 
ment. Children  speak  to  their  i)arent8  and 
act  toward  thorn  in  a  manner  that  would 
have  been  shocking  a  few  generations  ago. 

Many  parents  fail  to  exact  the  courtesy 
due  them  from  their  children,  fearing  that 
the  child  may  consider  it  a  vain  assumption 
of  dignity.  This  negligence  is  followed  by 
a  less  respectful  demeanor  toward  father 
and  mother  and  those  in  authoritv.  Cour- 
tesy,  or  true  politeness,  is  not  a  garb  to  l)e 
put  off  and  on  at  will.  On  the  other  hand, 
it  improves  with  use. 

Jf  we  dailv  maintain  tlie  courtesies  in 
home  life  which  we  extend  to  associates  and 
acquaintances,  our  politeness  in  social  cir- 
cles would  not  savor  so  much  of  affectation. 
Chesterfield  advised  his  son  to  use  good 
grammar  even  when  talking  to  his  dog,  in 
order  to  acquire  the  habit  of  correct  exj)res- 
sion.  It  is  well  to  ol>serve  this  rule  with  all 
the  minor  attainments  which  go  to  make  us 
agreeable.  Unless  we  respect  ourselves 
enough  to  practice  the  coumion  civilities, 
we  cannot  l)c  anything  but  brusque  and  im- 
polite. Our  manners  are  often  self-con- 
scious, crude  and  vulgar.  "If  tliey  don't 
like  mv  wav,"  savs  one,  "thev  can  take  the 
less  of  it."  Until  such  misdirected  individ- 
uals enter  into  a  circle  the  manners  of  which 


are  more  reserved  and  refined  than  their 
own,  they  have  no  realization  of  the  fact 
that  their  ways  are  unacceptable,  or  that 
they  are  different  from  those  of  more  agree- 
able people. 

Bnisqueness  is  not  always  manifest  in 
what  one  says,  so  much  as  in  the  manner  of 
speaking  of  an  ordinary  matter,  or  in  an 
abrupt  entrance,  a  disresjKvtful  or  loung- 
ing attitude,  or  a  noisy  salutation.  "Every 
heart  knoweth  its  own  bitterness,"  says  tho 
Tloly  Writ.  And  it  is  an  unpardonable  fa- 
miliarity, and  also  a  display  of  egotism,  to 
inflict  upon  others  a  minute  description  of 
the  details  of  one's  own  small  affairs. 
SINCEBITY    AND    KINDLINESS. 

Anvbodv  can  recapitulate  the  troubles  of 
the  shop,  of  the  kitchen,  the  nursery  and 
the  petty  grievances  of  the  neighborhood. 
We  must  learn  to  take  human  nature  as  we 
find  it,  and,  at  the  same  time,  search  for  the 
brightest  and  best  qualities  among  those 
with  whom  our  lot  is  cast.  Good  will  to  our 
fellows  and  sincere  motives  should  Ix?  the 
underlying  ])rincij»les  which  govern  our  in- 
tercourse with  mankind.  It  is  no  hard  task 
to  cultivate  a  kindly  feeling  for  others. 
There  is  no  veneer  that  will  stand  the  test 
of  tim(\  Onr  shallow  courtesies  may  please 
for  awhile,  even  if  hut  occasionally  as- 
sumed ;  hilt,  in  an  unguarded  moment  our 
rougher  s(»lf  is  revealed.  The  onlv  solid  ba- 
sis  of  true  politeness  is  the  possessi(m  of 
right  ])rinri])les  and  virtuous  character,  the 
leadinu:  of  a  true  life.  Xatural  kindliness 
of  heart  and  sincerity  <^f  intention  must  Ik) 
hack  (d'  all  our  actions.  Unfeicfned  courtesv 
is  best  acquired  and  maintained  in  the  daily 
intercourse  of  our  homes. 


SOLID  FOOD  FOB  SOUND  MINDS 


455 


THE  HIGH  SCHOOL  AND  ITS  PART  IN  EDUCATION 

The  American  High  School  is  an  impor-  percentage  increases  to  37.5  for  the  senior 

tant  factor  in  the  educational  Avork  of  to-  class.    Among  teachers  the  number  who  are 

day.    In  a  state  of  the  size  of  Illinois  there  normal  school  graduates  gives  a  percentage 

arc  said  to  be  310  high  schools.    The  same  of  15.6,  while  the  college  graduates  show  a 

estimate  holds  good   in  other  states*  with  percentage  of  54.4.  The  number  of  teachers 

the  same  number  of  inhabitants.  who  hold  master's  and  doctor's  degrees  is 

NUMBEB  OF  STUDIES  TAUGHT  IN  ILLI-  ^HTge. 

NOIS  HIGH  SCHOOLS.  These  statistics  constitute  a  fair  average 

The  number  of  study  subjects  oflFercd  in  ^^^  ^^^^^  «^»^«^  ^^^^  ^'^^  exception,  pos- 

individual  schools  varies  from  10  to  30.  The  ^'^^y^  ^^  ^^^^  York  and  Pennsylvania, 

total  number  of  studies  taught  in  the  Illi-  ^^^^  following  table  shows  the  hours  de- 

nois  liigh  schools  is  40.     Of  these,  eleven  ^'<^^^^  ^^  ^^^^^  branch  of  study: 

are    termed    constants— that   is,    thoy    are       /^ig^i^^a 47  560 

tauglit  in  more  than  75   per  cent  of  the  g^^^^^^ry  Ipiane* ! ! ! ! ! ! ! '/. ! !  ] !      33,^840 

schools-and  eight  of  them  arc  taught  in      Geometry-Solid 10,960 

more  than  85  per  cent  of  the  schools.  These  rp  •              ,                                                -i  n-in 

^  1        1.  1    .  •        Irigonometry 1,010 

eleven  branches  in  the  order  of  their  promi-  Arithm  t'                                                    S  ''40 

nence,  arc  algebra,  geometry,  physics,  hot-  j^ookkeephig  V.V.V.V.V.V.'.V.V.       y'^O 

any,    Latin,    English    literature,    zoology,      Descriptive  geomctiy 63 

physiology,  general  history,  civic  history      ^^^y^^^  grammar 480 

and  physiography.  j^^gli^,^  composition 31,620 

Mathematics,    literature,    language   and      jjinjtoric 20  860 

science,  each  has  its  place  in  almost  every  j^^^jj^j^  lUcrature!  y^'.'^'.'.'.'.'.'.     52^170 

high  school  of  the  state.     The  belief  that  T«fjjj                                                      100  S 50 

another  constant  is  essential  to  the  com-  German                                                    27  540 

pleteness  of  this  list  is  ra])idly    growing.  pj-ench  .... ! ! ! ! ! ! ! .... ... '. ! ! !        9^400 

The  demand  for  manual  training  is  gener-  (Jreok                                                         9^20 

ally  conceded,  but  there  are  as  yet  very  few  gnanish                                                         170 

instances  of  its  introduction.  Swedish                                                          440 

ATTENDANCE  AT  THE  SCHOOLS.  General  history 30,410 

The  data  in  regard  to  attendance  shows  English  and  American  history, . .     21,600 

the  total  enrollment  of  the  schools  reporting      Ancient  history 95 

to  be  34,824.   Of  this  number  there  are  11,-      Greek  and  Roman  history 10,500 

773  boys  and  23,051  girls.     The  total  at-  Medieval  and  modern  history..  ••           670 

tendnnce  of  seniors  is  4,390,  with   1,655       French  history 140 

boys  and  2,735  girls.     It  is  noted  with  en-      Civics 15,200 

tlnisiasm  that,  while  the  total  percentage  of      Political  economy 2,210 

boys  attending  high  schools  is  but  33.8,  the      Physics 38,660 
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Chemistry   20,840 

Botany    10,650 

Zoology 19,070 

Biology    690 

Physiology   14,530 

Astronomy    4,740 

Physiography 14,880 

Geology  2,390 

Psychology 380 

Commercial  geography 300 

Commercial  law 2,320 

Constitutional  history 45 

Drawing — Free-hand    9,630 


Drawing — Mechanical    

Elocution    

Formal  spelling 

History  of  commerce 

Manual  training 

Music   

Mythology 

Pedagogy    

Physical  culture 

Reviews 

Stenography  and  typewriting. . . . 
These  figures  comprehend  all 
schools  in  the  State  of  Illinois. 


320 

350 

220 

'      260 

1,120 

760 

30 

140 

420 

360 

480 

the  high 


THOUGHTS  ABOUT  HOME 


The  average  theory  of  home  life  is  that 
the  happiness  of  home  depends  almost  solely 
upon  the  wife  and  mother;  that  woman's 
first  and  highest  mission  is  her  home ;  that 
there  are  no  clouds  that  ever  overhang  the 
home  that  sunljeams,  bright  and  joyous, 
cannot  penetrate.  Love  and  reason,  hope 
and  aspiration,  blend  in  a  glorious,  gor- 
geous rainlK)w  of  promise  that  arches  the 
holy  circle  of  home. 

WHAT  HOME   IffEANS. 

Home  means  much  in  this  twentieth  cen- 
tury; it  means  all  that  makes  life  really 
worth  the  living.  It  is  the  object  to  w^hich 
all  unselfish  endeavor  is  directed.  It  is  the 
one  solitary  spot  in  the  desert  of  the  \vorld 
where  all  those  principles  taught  us  in 
childhood  preserve  their  living  green,  and 
reach  out  of  the  twilight  of  the  past  into  the 
sun-gold  of  the  future,  preserving  unbrok- 
enly  for  generations  to  come  the  lessons 
therein  taught. 

THE  WOBD  HOUE. 

Home  is  a  word  that  we  love  to  linger  on. 
It  brings  around  our  hearts  a  confiding 


trust  and  repose.  It  has  been  said  that  there 
is  no  sweeter  word  in  all  the  dialects  of 
earth  than  the  word  home,  unless  it  be  the 
word  ^^Mother,"  and  home  always  suggests 
her  and  clusters  about  it  more  happy  and 
hallowed  associations  than  any  other  place. 
Its  impressions  are  the  strongest,  deepest 
and  most  ineffaceable.  It  means  life  after 
death,  the  hereafter,  to  all  who  are  blessed 
with  offspring,  in  Avhom  their  own  charac- 
teristics and  energies  are  perpetuated. 

It  is  the  golden  chrysalis,  wherefrom  the 
hope  of  the  future  takes  wings  at  last.  The 
home  life  is  the  nucleus  around  which  all 
life  has  its  grow^th,  and  that  its  tone  and 
coloring  are  transmitted  not  to  one  genera- 
tion alone,  but  to  many  generations,  is  an 
indisputable  fact. 

mOTHEB. 

Some  writer  has  said  that  each  member  of 
the  familv  contributes  his  or  her  share 
towards  the  making  of  the  home,  but  the 
principal,  presiding  spirit  is  the  wife  and 
mother.  She  is,  or  should  be,  its  life,  heart 
and  center. 
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The  mother  holds  the  key  of  the  soul,  and 
she  it  is  who  stamps  the  coin  of  character 
for  her  sons  and  daughters.  Then  crown 
her  queen  of  the  home.  We  should  make 
our  homes  as  tasteful  as  possible  and  beau- 
tify them  with  all  the  adornments  which  na- 
ture and  our  purse  can  provide.  We  should 
adorn  our  grounds  with  those  natural  at- 
tractions which  the  Creator  has  so  profusely 
spread  around  us,  and  especially  should  we 
adorn  the  family  circle  with  noble  traits 
and  kindly  inclinations,  fill  the  atmosphere 
with  affection  and  thus  induce  others  to  love 
rather  than  fi*ar  us. 

WHAT  MAKES   AN   IDEAL  HOMEP 

The  ideal  home  is  not  made  up  simply  of 
furniture  and  fixtures  and  decorations.  The 
furnishii.g  may  be  elaborate  and  luxurious, 
the  decorations  of  the  most  artistic  char- 
acter, the  arrangements  for  comfort  perfect 
in  every  respect  Still,  if  it  lacks  the  sun- 
shine and  warmth  of  love  and  affection  it 
is  not  an  ideal  home ;  it  is  cold  and  dull  and 
without  life.  It  is  marvelous,  too,  if  the 
home  lacks  this  element,  how  soon  it  will 
be  manifest.  The  absence  of  it  permeates  the 
very  atmosphere.  There  are  homes,  how- 
ever, whose  memory  is  a  perpetual  joy,  and 
to 'which  we  always  turn  with  emotions  of 
gladness  and  pleasure.  Neither  statuary 
nor  paintings  may  grace  niche  or  wall. 
They  are  plain  and  unpretentious,  lacking 
everything  but  the  necessaries  of  life.  Yet 
they  are  filled  with  beauty  because  of  the 
-  spirit  of  love  and  affection  abiding  therein. 

BUTT  OF  FATHEB  AND  MOTHEU. 

It  is  the  duty  of  every  father  and  mother 
to  make  the  home  attractive.  Make  the  liv- 
ing rooms  pleasant,  give  them  the  sunniest 
side  of  the  house.  The  plant  that  lives  in 
the  shade  is  sickly  and  unsightly. 


OBDEB. 

One  of  the  indisputable  conditions  of  a 
pleasant  home  is  the  preservation  of  order. 
Have  a  place  for  everything  and  put  every- 
thing in  its  place.  "Order  is  heaven's  first 
law."  We  should  cultivate  a  habit  of  read- 
ing, if  we  have  it  not.  We  need  it  as  well 
as  we  need  air  and  sunshine,  sleep  and  food. 
How  refreshing  it  is  to  be  able  to  lose  one's 
self,  even  for  a  short  time,  in  places  where 

nature  reigns. 

BOOKS. 

The  humblest  country  boy  or  girl,  kept 
at  home  by  poverty  and  having  to  jxjrfonn 
menial  labor,  may,  if  he  will,  with  the  aid 
of  books,  use  the  eves  and  ears  and  brains 
of  all  men,  everywhere  and  in  all  ages. 

To-day  the  whole  world  of  thought  is  bo- 
fore  us  and  at  our  disposal,  in  every  city 
and  village,  for  a  mere  pittance.  Every 
home  should  have  a  library.  What  bread 
and  other  articles  of  food  are  to  the  body 
books  are  to  the  mind,  and,  as  the  mind 
craves  knowledge,  its  wants  should  be  sup- 
plied or  provided  for  with  great  care.  A 
library  always  affords  the  choicest  com- 
panionship. Some  books  arc  inspiring. 
Every  page  and  sentence  stirs  us  to  higher 
motives  and  a  higher  life.  Others  inspire 
us  with  awe  and  veneration  as  we  read 
them.  Others  are  fragrant;  they  breathe 
the  air  of  the  mountain,  the  hillside,  the 
vallev,  the  home.  Those  who  have  a  well- 
selected  library  may  dine  with  kings  and 
reason  with  philosophers,  associate  with 
poets  and  painters,  and  number  the  master 
thinkers  of  all  ages  among  their  personal 
friends.  A  home  without  books  is  a  dreary, 
inhospitable  place.  A  good  book  is  always 
a  gen.ial  companion.  We  should  select  our 
libraries  with  the  greatest  care,  beginning 
them  with  the  Bible,  and  making  the  poets 
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our  especial  friends,  adding,  each  year,  such 
books  as  may  come  within  our  reach.  This 
is  a  sure  means  of  refinement  and  educa- 
tion. 

MUSIC. 

The  homo  is  almost  as  incomplete  at  tho 
present  day  without  some  musical  instru- 
ment, as  it  would  be  without  books.  Wo 
should  cultivate  a  taste  for  music,  both  in- 
strumental and  vocal.  Music  is  classed 
among  the  fine  arts,  and  is  taught  as  a 
science  which  all  may  learn.  Music  lias  a 
refining,  inspiring  and  patriotic  influence. 
From  the  mother's  lullaby  to  Mozart's 
requiem  masses,  in  the  masterpieces  of 
Haydn  and  Beethoven,  we  can  mark  the  in- 
fluence of  music.  Who  has  not  felt  the 
quickening  s]»irit  while  singing,  or  listening 
to,  the  sweet  melody  of  the  gospel  hymns  ? 
Have  we  not  the  testimony  of  thousands 
that  martial  music  thrills  the  soldier  with 


a  spirit  of  bravery  on  the  field  of  bat- 
tle? 

It  has  been  said  that  no  great  musician 
has  ever  been  convicted  of  a  great  crime. 
Shakespeare,  as  also  well  known,  makes  me- 
lodious utterance  a  test  of  civilization.  Be- 
sides bespeaking  a  soft  voice  for  a  woman, 

he  savs:  "The  man  that  hath  no  music  in 

If 

himself,  nor  is  moved  with  a  concord  of 
sweet  sounds  is  fit  for  treason,  stratagems 
and  spoils." 

NATURE'S    MELODIOUS    SOUXDS. 

W^c  are  certainly  a  music  loving  people. 
Let  us  have  it,  then,  in  the  home.  Nature 
has  done  her  i)art  generously.  She  sings  to 
us  through  warbling  birds,  and  whispering 
j)ineri,  rearing  waves  and  whistling  winds. 
The  least  we  can  do  is  to  join  in  the  melody 
of  nature,  and  by  so  doing,  we  add  one 
more  to  the  manv  bulwarks  which  should 
ever  protect  and  surround  the  home. 


MODERN   METHODS  OF  COMMERCIAL  EDUCATION 


Commercial  education  is  considered  in 
these  days  to  l)c  a  very  important  feature  of 
the  equipment  of  young  men  for  l>usiness, 
and  the  development  of  the  connnercial 
training  school  has  been  very  extensive,  ^ot 
only  have  business  colleges  grown  to  a 
stage  of  high  efficiency  themselves,  but  as 
an  outgrowth  of  them  commercial  courses 
have  been  introduced  into  the  public  and 
high  schools,  and  some  universities  have  es- 
tablished departments  of  commerce. 

THE   PUBLIC    BUSINESS-SCHOOL. 

The  public  business-school  has  become  a 
very  close  competitor  of  the  private  insti- 
tution of  the  same  character,  and  as  a  con- 
sequence, the  privately  conducted  institution 


has  lK»en  forced  to  avail  itself  of  the  most 
inij)ro\'e(l  and  scientific  methods  in  every 
particular. 

THE    TERM    OF    STUDY. 

The  uKxlem  l)usiness  college  of  the  most 
advanced  type  instructs  its  pupils  in  book- 
keeping, shorthand,  typewriting,  business 
methixls,  connnercial  law,  correspondence, 
and  kindred  subject^s.  Tho  time  required 
to  complete  the  course  is  fnmi  four  to  eight 
montlis,,  varying  with  the  adaptability  of 
the  student.  One  college*  announces  that 
some  of  its  particularly  ambitious  students 
have  finishe<l  the  complete  course  in  from 
eight  to  Un\  weeks. 

It  will  thus  be  observed  that  the  student 
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may  advance  as  he  chooses.  There  are  no 
classes  in  which  all  do  the  same  work.  The 
system  of  instruction  adjusts  itself  to  the 
individual,  and  every  attention  is  paid  to 
the  fact  that  the  student  is  seeking  at  the 
earliest  possible  moment  to  devote  himself 
to  active  business  affairs.  Each  department 
of  these  schools  is  highly  developed.  In 
bookkeeping,  for  example,  the  fact  is  rec- 
ognized that  under  the  high-pressure  meth- 
ods of  modem  business,  there  is  no  time 
to  train  emj)loycs  in  business.  The  young 
man  or  woman  who  wishes  to  take  a  posi- 
tion must  be  ready  to  perform  his  or  her 
duties  at  onco.  Consequently  in  the  book- 
ke(»ping  course,  each  rule  and  the  reason 
for  it  are  carefully  explained  to  the  student, 
lie  is  given  school  currency,  notes,  drafts, 
invoices,  etc.,  and  works  on  living  business 
transactions,  instead  of  spending  weeks  in 
the  drv  studv  of  mere  text-books. 

Everv  detail  of  a  modern  office  is  illus- 

4 

t rated,  and  students  are  given  actual  prac- 
ti(re  in  letter  filing,  letter-press  copying,  in- 
dexing  and  drawing  up  all  kinds  of  business 
papers.  The  students  are  well  grounded 
in  arithmetic,  and  taught  to  be  rapid  and 
accurate  in  figure.  They  are  also  taught 
to  write,  not  only  speedily,  but  well.  They 
take  a  course  in  common  law,  are  drilled 
in  letter-writing  and  spelling,  obtain  a  com- 
plete understanding  of  the  latest  lal)or-sav- 
ing  methods  of  accounting,  and  are  trained 
to  perform  all  the  details  and  routine  of 

ofljce  work. 

SHOBTHAND. 

In  tea(*hinGj  sliorthand  the  students  are 
usually  divided  into  three  grades.  When 
the  principles  of  shorthand  Inve  been  mas- 
tered, speed  in  writing  is  attained  through 
systematic  practice  under  the  super\'ision  of 
a  skilled   and  experienced   teacher.      This 


point,  in  the  best  schools,  is  reached  in  from 
three  to  five  weeks.  The  grades  are  then 
as  follows:  1.  Where  dictation  is  at  the 
rate  of  from  30  to  90  words  a  minute.  2. 
Where  the  rate  is  from  90  to  110  words 
a  minute.  3.  Where  the  rate  is  from  110 
to  125  words  a  minute. 

A   MODEL  OFFICE. 

Some  of  the  colleges  have  introduced  what 
is  called  a  ''model  office,"  where  shorthand 
holds  full  sway.  This  office  has  every  ap- 
pliance and  convenience  of  a  modern  com- 
mercial office.  Here  are  duplicated  the  ex- 
act conditions  that  obtain  in  the  offices  of 
the  largest  and  most  progressive  business 
houses. 

AIDS    TO    PBOGBESS    IN    STUDY. 

Among  the  facilities  for  study  are  the 
newest  style  of  desks,  new  typewriters, 
with  the  very  latest  improvements,  the  '.ead- 
ing  card-index  systems,  folio  indices,  letter 
presses,  the  mimeograph,  the  newest  style — 
everything  the  student  may  Ix?  required  to 
usciater  in  actual  business.  All  pupils  reg- 
ularly devote  a  considerable  period  of  their 
time  to  this  work,  familiarizing  themselves 
with  the  details  of  office  routine,  and  ob- 
taining a  j)ractical  instead  of  a  theoretical 
knowledge  of  business  systems  and  metli- 
ods. 

THE   SCHOOL   COBBESPONDENCF. 

The  school  correspondence,  as  well  as 
that  of  (he  em])loyment  department,  is  con- 
ducted in  this  office.  The  instructor,  who 
is  here  the  employer,  in  effect,  gives  each 
student,  in  turn,  actual  dictation.  This  is 
then  transcribed,  passed  to  the  instructor 
for  examination,  and,  if  necessary,  is  cor- 
rected. The  student  then  attends  to  the 
copying,     iTil-^^r'ng,      cross-indexing     and 
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mailing  of  the  correspondence.  It  is  a 
part  of  the  i^lan  of  the  more  progressive 
schools  to  assist  all  their  students  to  obtain 
positions.  To  do  this  effectively,  a  thor- 
oughly systematized  employment  depart- 
ment is  maintained,  which  keeps  in  close 
touch     with  a  large    niunber  of  business 


firms,  from  which  requests  for  employes  axe 
continually  received.  Banks  and  trust  com- 
panies have  regularly  on  file  with  these  in- 
stitutions applications  for  the  services  of  the 
particularly  bright  and  capable.  The  tui- 
tion fees  are  moderate,  and  board  may  be 
obtained  at  a  reasonably  low  rate. 


SPARKS  OF  SCIENCE 


ABOUT  COLOR. 

Solar  light  is  a  compound  substance,  con- 
sisting of  what  is  termed  the  seven  pris- 
matic colors,  namely:  red,  orange,  yellow, 
green,  blue,  indigo  and  violet.  These  when 
properly  separated  comprise  the  colors  of 
the  rainbow,  and  when  combined  in  a  beam, 
are  called  white  light. 

A  BEAM  OF  SUN  WAVES. 

A  lK\ani  of  waves  from  the  sun  is  com- 
posed of  a  bundle  of  ethereal  waves,  and 
these  waves  are  of  different  lengths.  The 
length  of  a  light-wave  is  the  distance  from 
its  cnvst  to  a  similar  point  on  the  next  wave. 
The  (lilToroiit  lengths  of  waves  produce  the 
different  coloi^s  to  our  vision.  Those  pro- 
ductive of  red  recjuire  39,000,  placed  end 
to  end,  to  make  the  length  of  an  inch,  and 
those  productive  of  violet  require  about 
57,500. 

THE    COLOBy   BED. 

When  we  contemplate  the  l^eauty  of  the 
color  we  call  red,  as  we  see  it  in  the  rain- 
bow, the  solar  spectrum,  in  the  red  leaves  of 
a  blooming  rose  or  elsewhere  in  nature  or 
in  art,  let  us  remember  that  to  produce  this 
color,  477,000,000,000,000  of  little  ethe- 
real waves  enter  the  eye  and  impinge  on  the 
retina  in  every  second  of  time;  and  in  the 
same  interval  700,000,000,000,000  of  these 


waves  enter  our  eyes,  and  produce  in  us  the 
sensation  we  call  violet.  When  577,000,- 
000,000,000  impinge  on  the  retina  they  pro- 
duce the  sensation  of  green,  and  tlie  other 
colors  between  the  red  and  the  violet  are 
all  produced  in  the  same  manner. 

COMPOUNDS    OF    COLOBS. 

A  compound  of  red  and  green  will  pro- 
duce white  light.  Yellow  and  blue  will  do 
the  same,,  and  for  the  same  reason,  because 
they  are  complementary  colors. 

NO    SUBSTANCE    HAS    NATUBAL    COLOB. 

No  substance  whith  we  see  in  nature  or 
art  has  any  natural  color.  What  we  popu- 
larly term  the  color  of  an  object  is  pro- 
duced, and  its  color  determined,  solely  by 
its  power  of  absor])tion  and  reflection,  and 
by  these  qualities  alone. 

LEAVES  OF  A  TBEE  OB  BLADES  OF 

GBASS. 

For  this  we  will  instance  the  leaves  on 
a  tree,  the  green  grass,  the  Ix^aiitiful  flowers. 
A  full  sunbeam,  with  all  its  elements  of 
color,  is  showered  promiscuously  on  every- 
thing in  nature,  and  the  molecular  construc- 
tion of  this  green  leaf,  for  instance,  or  of 
the  grass,  is  such  that  it  absorbs  all  of  the 
ethereal  waves  except  those  of  a  given 
length,  and  these  it  repels  or  reflects;  the 
reflected  waves,  twining  back  and  imping- 
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ing  on  the  retina  of  the  eye,  produce  in  us 
the  sensation  of  color,  and  that  color  is 
green.  All  the  other  waves  are  absorbed 
by  the  leaf,  and  produce  heat  instead  of 
light- 

THE  PANSY. 

The  beautiful  pansy  absorbs  all  the  rays 
of  the  solar  beam  except  the  shortest  ones, 
that  are  capable  of  making  themselves  sen- 
sible to  our  visual  organs,  and  these  short 
waves  are  turned  back  by  reflection,  and, 
impinging  on  the  retina  of  the  eye,  produce 
in  us  the  sensation  of  violet;  and  so  it  is 
through  all  the  range  of  colors.  To  repeat, 
every  object  in  the  natural  world  or  the 
world  of  art  receives  the  full  beam  of  ethe- 
real waves,  or  its  full  beam  of  colors,  which 


are  all  the  colors  of  the  spectrum  or  rain- 
bow. It  then  selects  such  of  these  waves,  as 
owing  to  their  length  and  the  jwsition  of 
their  planes  of  vibration,  it  is  unable  to  ab- 
sorb, reflects  them  back  to  the  eye,  and  the 
length  of  these  reflected  waves  determines 
the  color  of  the  object. 

The  coloring  matter  that  makes  the  pig^ 
ment  which  to  us  is  black,  absorbs  all  of  the 
solar  beam  that  falls  upon  it,  and  hence  no 
color  is  reflected  back  to  the  eye;  on  the 
other  hand  the  white  paper  on  which  we 
write  absorbs  none  of  these  waves,  but  re- 
flecting the  entire  beam  back  to  the  eve, 
we  have  a  compound  of  all  of  the  colors, 
and  this  compound  is  white ;  hence  we  call 
the  paper  white.  .  As  before  said,  color  is 
not  inherent  in  anything. 


OCEAN  CABLES  IN  WAR  TIME 


TWELVE   CABLES   TTKDEB   THE   ATLA13TI0. 


Stretching  across  the  Atlantic  bed  to-day 
are  twelve  cables,  ten  of  them  being  Ameri- 
can and  British,  two  being  French,  while 
one  German  cable  has  just  been  completed 
from  the  Azores.  These  cables  are  as  fol- 
lows: Anglo-American,  four  cables,  from 
the  west  of  Ireland  to  Newfoundland; 
Commercial,  three  cables,  from  the  west  of 
Ireland  to  Nova  Scotia,  but  passing  New- 
foundland in  shoal  water;  direct  United 
States,  one  cable,  from  the  west  of  Ireland 
to  Nova  Scotia,  but  passing  Newfoundland 
in  shoal  water ;  one  French  cable,  Pougier 
Quartier,  from  Brest  to  St.  Pierre,  also 
passing  Newfoundland  in  shoal  water;  an- 
other French  cable,  Generale,  from  Brest  to 
Cape  Cod ;  and  a  German  cable,  from  Em- 


den,  via  the  Azores,  to  Cape  Cod,  both  pass- 
ing Newfoundland  in  shoal  water. 
THE  GEBMAN  CABLE. 
As  the  German  cable  runs  partly  through 
Portuguese  territory,  it  is  regarded  as  un- 
reliable and  practically  valueless  to  Eng- 
land in  time  of  war.  There  are  two  cables 
from  Lisbon  to  Brazil  via  the  Cape  Verde 
Islands,  but  their  connections  are  compli- 
cated, and  they  are  deemed  unreliable  be- 
cause of  the  countries  in  which  their  termi- 
nals lie.  No  country  at  war  with  England 
would  hesitate  to  strike  at  her  cables,  and 
would  cut  them,  as  well  as  those  of  the 
American  companies.  If  the  work  were 
to  be  done  by  the  American  Navy,  it  would 
not  hesitate  to  cut  the  cables  owned  in  this 
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country,  so  as  to  completely  sever  England's 
communications  with  ihe  western  hemis- 
phere. 

THE  PBENCH  CABLE  PBOM  BBEST. 

In  the  case  of  France,  it  is  pointed  out 
that  a  warship  at  soa  might  pick  up  tlio 
Brest  cable  (the  location  of  which  is  known 
only  to  the  French  officials)  and  could 
tliereby  communicate  with  the  home  office, 
learn  if  war  had  been  declared,  and  re- 
ceive precise  instructions,  repairing  the 
French  cable  before  departing  to  sever  the 
enemy's  wires. 

BBITISH  CABLES  LANDING  AT  COBN- 
WALL   AND   CONNATTOHT. 

The  British  Xavy  is  supposed  to  be  com- 


petent to  protect  the  cables  landing  at  the 
Cornwall  and  Connaught  coasts,  while  ca- 
ble cutting  in  deep  water  is  only  possible 
to  experts  on  regular  slow-going  cable  ships^ 
whose  movements  would  undoubtedly  be 
watched  by  Great  Britain. 


CUTTING    CABLES    IN   THE   8PANISH- 
AMEBICAN   WAB. 

Cable  experts  say  that  the  difficulties  met 
with  by  the  American  Xavy  in  cutting  ca- 
bles during  the  Spanish- American  war 
were  the  result  of  inexperience,  and  that  a 
man  who  knew  his  business  w^ould,  on  board 
a  sea-going  tug,  have  all  of  the  Atlantic 
cables  off  Cape  Canso  completely  at  his 
mercy,  and  could  finish  the  job  in  48  hours. 


POINTS    OF   LAW 


Law  is  a  rule  for  action  established  by  a 
government  or  other  competent  autliority 
to  regulate  justice  and  direct  duty.  Law 
may  Ix)  between  God  and  man  eitlior  In 
natural  or  revealed  form ;  or  it  may  he  be- 
tween man  and  man.  The  latter  fonn  is 
divided  into  several  kinds:  naticmal  or  mu- 
nicipal, which  may  embrace  constitutional, 
cannon  or  ecclesiastical  laws;  equity  or 
common  law,  which  embraces  what  might 
be  called  public  or  criminal  laws;  and  pri- 
vate or  civil  laws,  besides  which  there  is 
still  international  law, 

CIVIL  LAW. 

Civil  law  is  the  system  which  the  people 
of  a  Stiitc  enact  fur  their  welfare.  This 
branch  deals  particularly  with  all  things 
not  criminah  In  that  it  is  ]>rivate,  it  has 
to  do  with  actions  between  individuals,  such 
as  indebtedness,  actions  on  notes,  mort- 
gages, etc.,  the  adjustment  or  acquiring  of 


titles,  collections,  marriage  and  divorce,  and 
the  like.  Branches  of  the  civil  law  are  many, 
such  as  commercial  law,  which  has  to  do 
l)rincij)ally  with  business  affairs  of  commer- 
cial houses;  insurance  la^v,  for  regulating 
insurance  cunij)anies;  maritime  law,  for 
questions  pertaining  to  aifairs  of  the  sea; 
military  law,  for  annies;  municipal  law, 
for  cities;  sumptuary  laws  for  people  deal- 
ing in  intoxicating  liquors,  etc. 

CBIMINAL   LAW. 

Criminal  law  is  generally  punitive,  where 
civil  law  exacts  only  a  settlement.  The 
state  steps  in  to  inflict  a  penalty  on  a  male- 
factor who  acts  airainst  the  good  of  the  pub- 
lic. Criminal  carelessness  is  a  crime, 
thouirh  accident  is  not.  If  a  faulty  boiler 
explodes,  or  a  badly  constructed  building 
burns  and  causes  loss  of  life,  some  one  is 
lial>le  to  punishment  for  it  Yet  a  man 
may  accidentally  discharge  a  firearm  and 
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kill   some   one,    and   not  be    held   for   it. 

Ignorance  of  the  law  is  no  excuse. 

You  may  not  lawfully  condone  an  of- 
fense by  receiving  back  stolen  property. 

POLICE    ABBESTS. 

Police  are  not  authorized  to  make  arrests 
without  warrants  dulv  sworn  out  before  a 
magistrate,  unless  they  personally  know 
that  an  act  has  been  committed  that  calls 
for  the  arrest. 

rOBCIBLE    ENTRANCE    ON   WABBANT. 

Wlien  a  warrant  has  been  sworn  out  for 
a  man  accused  oi  crime,  his  house  may  be 
entered  forcibly. 

EMBEZZLElffENT. 

Embezzling  is  theft  by  an  officer,  agent 
or  ser\'ant  of  a  corporation. 

FELONY. 

Felony  is  a  high  crime,  the  highest  of 
the  principal  classes  in  which  crimes  are 
divided  by  statute.  A  grave  crime  exceeds 
in  grade  a  misdemeanor. 

GBAND   AND    PETIT  LABCENY. 

Grand  larceny  involves  over  $25 ;  petit 
larceny  anything  below  that  amount. 


ABSON. 

Arson  is  the  crime  of  feloniously  setting 
fire  to  a  building. 

DBXJNKENNESS  NO  EXCUSE  FOB 

CBIME. 

Drunkenness  is  no  legal  excuse  for  com- 
mitting a  crime,  but  when  carried  to  the 
extent  of  delirium  tremens,  it  may  be  ad- 
judged insanity. 

ASSISTANCE    COMPTTLSOBY    ON   POLICE- 
MAN'S   APPEAL. 

Officers  of  the  law  are  empowered  to  ap- 
peal for  assistance,  and  anyone  to  whom 
thoy  may  appwil  is  in  law  bound  to  assist. 

FOBGEBY. 

Forgery  is  the  copying  or  signing  the 
name  o»f  another  with  deceitful  or  fraudu- 
lent intention. 

MUBDEB. 

Murder  in  the  first  degree  must  have  been 
premeditated,  malicious  and  willful.  Kill- 
ing in  duels  is  murder. 

PEBJTTBY. 

Willful  false  swearing  is  perjury.  A 
false  statement  under  oath,  which  is  quali- 
fied as  the  belief  of  the  afliant,  does  not 
constitute  jierjury.  Subornation  of  perjury 
is  a  felony. 


THE  HABIT  OF  BEING  LATE 


Do  people  who  are  prone  to  be  late  ever 
realize  the  worry  they  cause  to  their 
friends?  There  are  folks  in  this  world  who 
are  al>solutely  punctual  in  Ix^ing  rigidly  be- 
hindhand. Some  of  these  make  a  point  of 
being  ten  minutes  late  for  everything; 
others  are  half  an  hour  late;  but  they  are 
so  regular  in  their  tardiness  that  it  amounts 
to  a  mistimed  punctuality,  and  when  un- 


derstood by  their  friends,  can  usually  be 
calculated  on. 

A  PUNCTUAL  PBINCE. 
The  present  King  of  England  foimded 
his  reputation  as  a  leader  of  polite  society 
when  he  was  Prince  of  Wales  by  never  be- 
ing late  at  an  appointment.  Tt  is  a  pity 
that  Americans  do  not  follow  his  example 
in  this  respect,  instead  of  worrying  about 
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the  pattern  of  his  or  her  clothes,  as  some 
of  them  do. 

FEW    LATE   FOB   A   TBAIN. 

It  is  a  notable  thing  that  hardly  anyone 
is  late  for  a  train;  it  is  one  of  the  rarest 
things  in  the  world  for  a  train  to  be  missed. 
I'his,  in  itself,  speaks  volumes,  for  does  it 
not  show  that  even  the  most  dilatory  of 
mortals  can  be  in  time  if  they  so  choose? 

A    NTHSANCE    AT    THE   THEATEB. 

The  same  people,  however,  think  nothing 
of  coming  into  a  tlieater  after  the  play  has 
begun.  They  Avill  arrive  long  after  the  cur- 
tain has  gone  up,  talk  about  programmes^ 
argue  as  to  who  shall  sit  in  a  certain  seat, 
divest  themselves  of  cloaks  and  coats,  and 
generally  take  some  minutes  to  settle  them- 
selves down,  to  the  extreme  annoyance  of 
all  the  unfortunate  beings  around  them. 
Their  conduct  is  quite  as  disconcerting  as 
that  of  the  wearer  of  the  matinee  hat. 

LATE   FOB   DINNEB. 

There  are  other  people  who  are  always 
late  for  dinner,  whether  at  home  or  at  a 
party.  They  make  no  apolog;^'  whatever. 
Wo  all  know  the  peojJe  who  sail  in  at  a 
large  dinner  party  20  minutes  after  every- 
one else  has  arrived,  and  appear  quite  smil- 
inc:  and  thoroughly  pleased  with  themselves. 
Thoy  seem  far  from  realizing  that  18  hun- 
gry poo])lc  have  been  waiting  their  advent, 
and  that  the  host  and  hostess  have  Ix^en  in 
an  agony  of  suspense,  for,  all  entertainers 
are  not  wise  enough  to  go  to  dinner  without 
waiting  for  such  remiss  guests.  The  late 
comers  are  quite  oblivious  of  the  fact  that 
the  culinary  department  has  been  watching 
minute  by  minute,  while  a  good  dinner  was 
spoiling.  From  20  to  30  people  have  been 
annoyed   and   upset  by  the  selfishness  of 


these  tardy  ones,  who,  quite  immffled,  ig- 
nore the  fact. 

Surely,  it  is  quite  permissible  for  the 
dinner  to  be  served  ten  minutes  after  the 
appointed  time,  so  that  those  who  are  cour- 
teous enough  to  arrive  at  the  right  hour 
may  not  be  punished  for  the  heedlessness 
of  others  less  punctual.  If  a  few  more 
hostesses, — for  there  are  some  who  do, — 
showed  their  sense  in  this  way,  lateness 
would  go  out  of  fashion. 

It  is  an  odd  thing  that  the  people  most 
accustomed  to  dine  out  are  the  most  punct- 
ual, just  as  it  is  that  tlie  people  who  receive 
the  largest  number  of  invitations  are  the 
most  punctilious  in  answering  them. 

A  PBOBLEH  OF  20  INVITATIONS. 

Suppose  a  lady  sends  out  20  invitations 
for  a  dinner  party.  She  may  invite  six 
couples;  then,  four  unattended  gentlemen 
and  four  unattended  ladies  are  needed  to 
make  her  party  complete.  Every  hostess 
knows  bachelors  or  maids,  widows  or  grass 
widows.  Some  of  the  invitations  will  be 
answered  with  true  courtesy  by  return  post; 
others  will  remain  unanswered  for  davs. 
The  ladv's  table  will  accommodate  but  20 
guests;  she  likes  to  have  her  full  comple- 
ment ;  but  she  cannot  ask  more  than  that 
number,  in  view  of  the  ])ossibility  of  some 
one  declining,  for,  should  all  accept,  the 
limit  of  her  facilities    would   be  reached. 

Xow,  it  is  no  uncommon  thing  for  the 
four  odd  gentlemen  to  answer,  as  every  one 
should  do,  by  return  post,  and  for  the  four 
odd  ladies  to  withhold  their  reply  for  a 
wTck.  What  is  the  position  of  the  hostess? 
She  is  reluctant  to  invite  other  gentlemen 
for  fear  the  original  quartette  will  arrive. 
If  by  chance  they  ultimately  decline,  the 
attendance  is  much  curtailed,  and  she  may 
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not  be  able  to  get  four  equally  suitable 
males^  to  say  nothdng  of  the  fact  that  a 
delayed  invitation  is  not  regarded  as  com- 
plimentary. Many  a  hostess  has  been  near- 
ly distracted  by  tardiness  of  replies  to  her 


invitations. 


A  HOUSE  PABTY. 


What  applies  to  the  dinner  party  applies 
to  a  house  party.  Every  lady  in  the  coun- 
try who  entertains  knows  the  worry  and 
anxiety  of  arranging  for  a  suitable  little 
coterie  of  friends,  one  of  whom  may  dis- 
appoint her  at  the  last  moment  without 
any  proper  reason.     Entertaining  is  often 


a  source  of  real  perplexity  and  discomr 
fort 

THE  DOOTOB. 

Busy  people  cannot  aflFord  to  be  tardy  in 
their  ordinary  business  affairs.  Take  the 
case  of  the  doctor.  He  tries  with  the  most 
punctilious  care  to  keep  his  appointments; 
he  allots  20  minutes  to  an  old  patient  or 
half  an  hour  to  a  new  one,  witii  careful 
regularity,  and  if  his  waiting  room  be- 
comes full,  it  is  probably  because  some  pa- 
tient arrived  late,  or  some  ailment  has  taken 
an  unusually  long  time  to  diagnose,  and 
thus  the  whole  machinery  is  put  out  of 
gear. 


UTILIZATION  OF  THE  EARTH'S  INTERIOR  HEAT 


Judging  from  present  reports,  the  inter- 
nal heat  of  the  earth  may  soon  be  utilized 
as  a  source  of  industrial  power.  Along 
these  lines  the  British  Association  for  the 
Advancement  of  Science  is  making  a  series 
of  measurements  of  underground  tempera- 
tures, and  Prof.  William  Ilalleck,  of  Co- 
lumbia College,  New  York,  says  the  plan  is 
feasible. 

IITTENSE  HEAT  IN  DEEP  HOLES. 

Recently,  Prof.  Halleck  measured  tlio 
temperature  of  some  of  the  deep  holes  in 
the  earth  and  found  that  there  is  a  regular 
rise  in  temperature  for  every  foot  of  depth, 
and  in  many  regions  intense  heat  is  en- 
countered at  no  great  distance  from  tlie 
earth's  surface.  Learned  men  claim  that 
the  moment  we  obtain  such  power,  the  in- 
dustrial map  will  he  changed. 

HOLES   A  lOLE   IN   DEPTH. 

Some  holes  are  1,000  feet  and  others  one 
mile  in  depth.  Others  are  deep  wells, 
which  have  been  sunk  in  search  of  gas,  oil, 


water,  and  even  salt,  which  is  found  a 
mile  below  the  surface  in  Silesia.  In  Cor^i- 
wall  a  zinc  mine,  3,000  feet  deep,  extends 
out  under  the  bed  of  the  ocean  nearly  a 
mile  from  shore.  In  fact,  men  are  crawling 
toward  the  center  of  the  earth  at  the  rate 
of  several  hundred  feet  a  year. 

AN  ABTIFICIAL  HOLE  7,000  FEET  DEEP. 

The  greatest  progress  thus  far  has  been 
made  at  Paruschowitz,  in  Silesia,  where 
the  deepest  artificial  hole  is  already  7,000 
feet  deep,  or  400  feet  more  than  a  mile 
and  a  quarter. 

AVEBAGE   TEMPEBATTTBE   1,000  FEET 
DOWN,    128   DEGBEES. 

In  this  country  a  comparison  has  been 
made  of  the  temperature  in  tJie  various 
wells  or  holes  at  Pittsburg,  Wheeling,  Calu- 
met and  Houghton,  and  the  average  tem- 
perature at  a  depth  of  one  thousand  feet 
was  found  to  be  128  degrees.  In  France 
the  temperature  in  the  coal  mines  at  a  depth 
of  3,600  fee*  is  117  degrees.    In  short,  it  is 
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proved  beyond  doubt  that  although  it  varies 

in  different  localities,  the  heat  of  the  earth 

grows  gradually  greater  from  the  surface 

inward. 

EABTH-HEAT   MAY   BE   A   TTNTTEBSAI. 
SOUBCE    OF   POWER. 

Upon  this  Prof.  Ilalleck  bases  his  argu- 


ment for  a  new  and  universal  source  of 
power.  Preparations  are  being  made  at 
Pittsburg  and  Wheeling  for  continued  ex- 
periments along  the  line  of  belief  that  the 
eartli's  heat  may  be  utilized  for  power,  and 
the  near  future  may  contain  some  unlooked 
for  surprises. 


SAVING  THE  FORESTS 


A  problem  of  vital  importance  prescnt^s 
itself  to  the  American  people  in  the  j)rea- 
ervation  of  its  forests.  For  centuries,  witli 
the  onward  march  of  civilization,  has  lK>cn 
heard  the  sound  of  the  ax,  hewing  away 
indiscriminately  at  the  mighty  trees  of  the 
country.  While  the  damage  from  this  on- 
slaught has  not  been  irremediable,  never- 
theless, some  sections  of  formerly  beautiful 
and  valuable  country  present  a  sorry  sight. 
The  lesson  has  l)cen  learned  in  many 
places  that  the  forest  lands  must  bc^  pro- 
tected. 

Several  advant^igcs  of  forest  saving  are 
apparent  at  once.  If  lumbermen  chop 
away  at  our  noble  trees  without  plan  or  sci- 
entific knowledi»o,  Init  a  few  years  will  pass 
until  serious  results  will  follow.  In  the 
first  place  a  constant  supply  of  lumber  can- 
not be  insured  unless  means  are  taken  to 
prevent  the  felling  of  small  trees,  which  are 
the  beginnings  of  new  forests.  Without 
this  youni)^  growth,  future  generations  will 
hi}  witlumt  lunil)er. 

DISTBIBUTION    OF    MOISTlTtE    DEPEND- 
ENT  ON   FOBESTS. 

Inhabitants  of  sections  which  were  for- 
merly well-wooded  and  now  stand  stripped 
of  their  timber,  have  discovered  to  their 
sorrow  that  the  irrigation  of  the  soil,  even  in 
a  fertile  country,  depends  greatly  upon  the 


forests.  However  much  the  forests  may 
affect  the  rainfall  itself,  they  have  a  power- 
ful inHue'ice  in  the  distribution  of  its  mois- 
ture. The  regulation  of  the  flow  of  streams 
is  mainlv  insured  by  forests.  The  heavv 
masf-es  of  tani^rled  roots  and  matted  leaves 
of  the  forest  lands  collect  the  moisture,  and 
hol<l  it  ])ent  up  {or  a  long  time. 

FOBESTS  PBEVENT  FLOODS  AND 

DBOUTH. 

This  prevents  great  floods  during  spring 
thaws,  and,  conversely,  prevents  seasons  of 
drouth  by  allowing  this  stored  up  water 
gradually  to  find  its  way  to  the  brooks  and 
rivers.  Thus,  streams  valuable  for  water 
j)ower  arc  j)rc^erve(l  in  tlieir  natural  vol- 
ume, an<l  econoini(!  ])urj)oses  are  sul>servefl. 
Compare  the  wildly-rushing,  muddy- 
stream,  rolling  in  the  spring  through  tim- 
ber-stripped country,  and  the  same  stream 
<lry,  in  the  season  when  moisture  is  most 
needed  in  its  valley  for  crop  maturing, 
with  that  stream  whose  current  is  still 
regulated  by  kin<lly  forests.  This  com- 
parison has  gradually  l)ecome  so  effective 
that  much  good  is  resulting  from  it. 

LESSEN   THE    NECESSITY   FOB   IBBIGA- 

TION. 

As  the  tide  of  improvements  moves  fur- 
ther westward,  the  problem  of  developing 
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arid  and  waste  lands  is  being  studied  more 
closely.  In  the  great  deserts,  scientific  irri- 
gation is  already  turning  desolation  into  a 
paradise.  Agriculture  in  the  West  depends 
more  and  more  upon  the  forests.  In  many 
sections  moisture  depends  upon  storage  res- 
ervoirs. These  often  give  way  through  the 
breaking  of  dams.  This  can  be  obviated, 
but  many  others  are  stopped  up  with  silt. 
This  latter  evil  has  only  one  remedy,  the 
forest  Even  the  irrigation  ditches  receive 
their  water  from  streams  whose  sources  are 
in  great  forest  reserves.  When  it  is  consid- 
ered that  there  are  in  this  country  nearly 
one  lumdred  million  acres  of  land,  not  yet 
under  cultivation,  which  may  be  reclaimed 
by  irrigation,  and  that  this  land  will  suj)- 
port  twenty  million  souls,  the  possible  beno- 
fit  from  tlie  preservation  of  forests  may  be 
imagined. 

NATIONAL    FOBEST    BESEBVES. 

The  United  States  Government  has  taken 
a  hand  in  this  great  work,  congress  having 
passed  an  act  11  arch  3,  1801,  establishing 
national  forest  reserves.  From  President 
Harrison  down,  each  successive  executive 
has  desi^mated  manv  acres  of  forest  land 
to  be  set  aside.  In  some  instances  in  tho 
West,  these  reserves  constitute  the  greater 
part  of  the  whole  territory  of  the  State.  In 
the  whole  United  States  there  still  remain 
nearly  1,000,000  square  miles  of  timber 
land.  Under  the  careful  direction  of  the 
General  Land  Office,  the  United  States  Geo- 
logical Survey  and  the  Division  of  Forestry 
of  the  United  States  Department  of  Agri- 
culture, much  may  be  done  with  this  tim- 
l)er. 

There  has  been  something  of  a  hue  and 
cry,  due  largely  to  selfish  interests,  against 
the  establishing  of  the  reservations.      On 


some  of  the  great  public  lands,  sheep-grac- 
ing is  an  important  and  valuable  industry. 
These  sheep  often  stray  through  the  forests 
in  huge  droves,  trampling  down  tlie  young 
tree  growth  and  hardening  the  soil.  Ruin 
to  the  woodland  often  follows,  and  that  in 
itself  would  prevent  further  grazing.  But 
the  sheep  herders  overlooked  this  feature 
and  fought  against  the  reserves,  fearing  tho 
exclusion  of  their  sheep.  When  the  true 
value  of  preserving  the  timber  land  was 
understood,  and  it  became  known  that 
sheep  could  be  grazed  in  small  herds,  the 
movement  progressed  rapidly. 

DESTBUCTION  OF  FOBESTS  BY  FIBE. 

Fire  alone,  it  is  estimated,  causes  a  loss 
of  $50,000,000  a  year  to  forests.  In  thick- 
ly timbered  country  this  is  little  thought 
of,  for  what  is  plentiful  is  regarded 
cheaply.  But  the  tremendous  economical 
importance  of  this  great  national  resource  is 
being  brought  home  to  the  many.  In  such 
States  as  are  made  up  of  treeless  plains, 
timber  must  be  had  for  building,  else  the 
onward  march  of  civilization  will  cease. 

THE  BAINFALL  AND  DISTBIBTJTION  OF 

FOBESTS. 

The  distribution  of  forests  in  general  cor- 
responds with  that  df  rainfalls.  The  Pa- 
cific coast  has  perhaps  the  finest  and  heavi- 
est timber  in  the  world.  It  is  not  the  oldest 
States  that  have  the  smallest  forests.  Those  . 
that  border  on  the  Atlantic  coast,  with  the 
exception  of  one,  have  a  wooded  area  of 
more  than  36  per  cent  of  their  entire  terri- 
tory. Louisiana  has  62  per  cent;  Alabama, 
74  per  cent,  and  Texas,  24  per  cent ;  about 
two-thirds  of  the  surface  of  the  Gulf  States 
(except  Texas)  is  covered  with  timber. 
Iowa  has  only  about  13  per  cent,  while 
North  and  South  Dakota  fall  to  1  and  3  per 
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cent,  respectively.  Nebraska  has  3  per 
cent,  and  Kansas  7  per  cent.  These  smaller 
yields  are  on  the  treeless  plains.     Toward 


the  Rocky  Mountains  the  timber  grows 
heavier,  and  no  States  west  of  them  have 
less  than  10  per  cent  of  woodland. 


THE  WORLD'S  WATER  POWER 


Of  recent  years  there  has  been  great  prog- 
ress in  the  development  of  power  from  wa- 
terfalls. If  the  wasted  waterfalls  of  the 
world  were  put  to  use  driving  electrical  dy- 
namos, sufficient  power  would  be  generated 
to  supply  the  mechanical  needs  of  the  whole 
world.  This  fact  has  been  recognized  and 
a  movement  is  now  on  foot  in  every  direc- 
tion to  harness  the  wasted  power* 

NIAGARA  FALLS. 

Probably  the  greatest  example  of  water- 
fall power  is  that  at  K'iagara  Falls.  The 
chaining  of  the  power  of  this  great  cataract 
is  one  of  the  most  mar\'elous  feats  of  me- 
chanical engineering  ever  accomplished.  A 
little  more  than  ten  years  ago  ground  was 
broken  for  a  timncl  which  was  to  convey 
the  waste  water  of  the  falls.  To-day  this 
same  waste  power  generates  more  electricity 
than  is  produced  under  any  other  single 
roof  in  the  world. 

A  GBEAT  POWEB-HOTJSE. 

This  great  power  house  is  over  450  feet 
long,  the  main  jwrtion  of  it  covering  a 
wheel-pit  179  feet  deep  and  19  feet  wide. 
Near  the  bottom  of  this  pit  are  10  turbines, 
each  of  5,000  horse  power,  and  each  con- 
nected, by  a  steel  tul)e  166  feet  long  to  a 
generator  in  the  power  house  above.  Each 
generator  is  capable  of  developing  5,000 
horse  jxjwer;  thus  the  plant  has  50,000 
horse  power.  The  water  which  furnishes 
this  power  is  carried  by  means  of  a  canal 
that  taps  the  Niagara  River  one  mile  above 


the  falls.  The  normal  depth  of  the  water 
in  this  canal  is  12  feet  From  it  the  water 
is  led  by  penstocks  directly  to  the  wheel  pit, 
and  as  it  rushes  upward  it  turns  the  tur- 
bines. After  having  performed  its  work, 
the  water  passes  through  a  tunnel  or  tail- 
race  built  200  feet  below  Niagara  Falls 
and  empties  into  the  lower  river.  This 
tunnel  is  lined  with  brick  from  end  to  end. 

A  GBEATEB  POWEB^HOTJSE. 

Another  power  house  with  a  capacity  of 
developing  55,000  horse  power  is  also  fed 
by  this  tunnel.  A  second  wheel  pit  with 
eleven  turbines  has  been  constructed,  thus 
generating  105,000  horse  power  at  this  sta- 
tion from  the  formerly  wasted  water  power 
of  Niagara  Falls. 

VABIOUS  USES  POB  THE  POWEB  THUS 

DEVELOPED. 

The  electricity  thus  developed  is  put  to 
many  uses.  Formerly  it  was  intended  only 
to  serve  the  city  of  Buffalo  with  power. 
This,  however,  proved  a  very  small  portion 
of  the  work  that  devolved  upon  tlie  plant. 
The  Pan-American  Exposition  at  Buffalo 
was  furnished  with  electricity  for  its  mar- 
velous  electrical  exhibits.  Thus,  no  matter 
how  beautiful  or  potent  the  effect  of  the 
presence  of  the  electrical  power  at  tlie  ex- 
position, trace  it  as  one  might,  the  source 
of  the  energy  was  found  miles  and  miles 
away  dowTi  at  Niagara  Falls,  where,  day 
and  night,  througli  all  the  season,  the 
mighty  turbines  and  mammoth  generators 
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were  swirling  at  tbe  rate  of  250  revolutiona 
per  minute.  To  impress  more  fullj  the 
magic  power  of  the  falls  it  may  he'  said  it 
could  not  be  duplicated  if  600,000  men  per- 
formed the  hardest  kind  of  physical  labor. 
Yet  the  great  current  there  flowa  on  forever. 
A  NEW  CITY. 
Moreover,  the  supplying  of  light  to  Buf- 
falo and  nearby  towns  and  to  the  Exposi- 
tion was  merely  a  phase  of  the  early  work 
of  this  great  power  plant  Around  the 
falls  has  grown  up'  a  veritable  city,  with 


heat  of  marvelous  intensity,  and  by  the 
means  of  electrical  furnaces  in  the  neigh- 
borhood, a  new  substance  called  carborun- 
dum is  manufactured.  This  substance  is 
as  hard  as  a  diamond,  and  is  used  for  abra- 
eive  purposes,  displacing  emery  wheels,  etc. 
Great  quantities  of  this  cheap  electric  cur- 
rent are  also  used  to  reduce  copper  by  the 
process  of  electrolysis,  and  a  similar  princi- 
ple follows  in  the  production  of  bleaching 
powders,  aluminum,  and  many  other  things 
which  arc  making  Niagara  Falls  famous. 


industries  which  derive  their  power  from 
this  current.  Many  of  these  iailustriea  de- 
pend upon  processes  in  which  chemical  ac- 
tion is  the  chief  factor.  It  would  be  noth- 
ing uncommon  to  run  a  cotton  mill  by  this 
power,  for  it  would  be  simply  a  substitute 
for  stenm.  But  thia  tremendous  power  of 
electricity   enables    the    development  of  a 


SENDING  WATEB.  POWER   OVES   LONG 
DISTANCES. 

Great  power  is  also  being  developed  from 
waste  water  at  other  places.  Some  of  the 
most  remarkable  examples  of  sending  power 
over  long  distances  are  found  in  the  West- 
em  States.  Late  improvements  have  re- 
sulted in  transmitting  a  current  150  miles 
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across  the  Rocky  Mountains.  Many  oases 
are  on  reconl  where  pii>c  lines  and  flumes 
wind  in  and  out  through  the  mountains  for 
many  miles,  gathering  up  waste  water 
whivh  finally  plunges  over  turbines  to  de- 
velop electricity.  By  this  method  fuel, 
which  formerly  had  to  be  packed  zig-zag 
across  the  mountains  on  the  backs  of  burros, 
at  a  heavy  expenBe,  is  dispensed  with. 

Work  in  the  mountain  mines  thus  can  go 
on  night  and  day  iu  winter  as  well  as  sum- 
mer. 
POWEK  GENEBATEB  BT  CANOH  WATER. 

Near  Salt  Lake  City  power  is  generated 
by  canon   water,   which    passes    from  ono 
power  house  to  another,  and  after  operat- 
ing goes  on  down  to  a  third  house. 
POWER    FROU   THE   AUERICAH   RIVER. 

Sacramento  has  power  for  its  light  and 
its  trolley  earn  generated  by  tlie  American 


River  20  miles  away.  Many  other  cities  in 
the  West  get  heavy  currents  at  long  dis- 
tances, creeks  being  harnessed  for  this  pur- 
pose. Kapids  in  many  streams  bring  forth 
great  power.  Foreign  companies  have  taken 
up  the  method,  and  send  thousands  of  horse 
power  many  miles, 

ELECmUCirT    FOB,    SAN    FBA1TCI8C0 
OENEBATES    152   KILES   AWAT. 

San  Franci.'wo  is  served  with  electricity 
gOTierftted  in  the  Blue  Lake  region  in  Cali- 
ff.miii,  ^T>■2  miles  away.  The  waters  of  the 
Yuba  River  supply  a  current  to  Oakland, 
California,  l-l.'i  miles  away. 

VICTORIA  FAIXS. 
Victoria  Palls,  in  Central  Africa,  will 
sometime  be  hamciistMi  and  experts  say  that 
ciiDiigli  jwwor  cfiiild  be  transmitted  to  run 
nil  the  machinery  in  the  gold  mines  for  the 
next  twenty  years. 


THE  STUDY  OF  OTHER  WORLDS 


Although  astronomy  is  at  once  the  most 
beiintiful  and  tlie  most  exact  of  the  sei- 
enees,  yet  s.>  little  is  really  known  of  the 
liraitlesa  realms  of  the  air,  and  so  great  are 


the  pos.iibilitiesfordiseovery,that  scientists 
are  constantly  at  work  soarcliing  the  heav- 
ens to  solve  Itieir  great  mysleries. 

IHUEASUBABLE    SPACE. 

Most  startling  of  the  things  to  consider 
in  the  study  of  the  starry  sky  is  its  im- 
meaBUrablc  space.  Tlie  earth,  we  know,  is 
only  fine  seemingly  infinitesimal  s|)eck  in 
the  harmony  of  the  universe.  Jlillions  up- 
on millions  ()f  stars  arc  traveling  througli- 
nut  si)tioc  in  some  dii-cction.  Our  solar  sys- 
tem with  its  sun  for  a  center,  and  its  plan- 
ets, stars  and  satellites,  is  not  the  only  one 
thus  in  motion. 

These  systems,  like  the  sun's,  seem  shoot- 
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ing  oif  wildly  into  space,  but  who  knows 
whether,  centuries  upon  centuries  from 
now,  these  seemingly  wild  flights  may  not 
shape  themselves  into  orbits,  similar  to  that 
of  the  earth.  Perhaps,  in  the  end  of  all 
things,  these  worlds  that  go  careering  along 
in  space  may  all  unite,  gathering  size  as 
they  go^  and  eventually  all  burning  up  and 
leaving  a  black  and  starless  sky.  When  we 
know  that  the  stellar  bodies  are  traveling 
in  all  directions,  some  of  them  at  the  fright- 
ful speed  of  200  miles  a  second,  we  wonder 
what  will  be  the  outcome. 

A    CLEVEB   ILLUSTBATIOK. 

We  are  amazed  at  the  immensity  of 
space.  One  well  known  astronomer  has 
used  a  very  clever  illustration  to  indicate 
the  size  of  the  universe.  lie  describes  all 
known  space  as  about  the  size  of  the  United 
States.  Upon  this  he  lays  an  ordinary 
lady's  finger  ring,  as  the  comparative  extent 
of  the  earth's  orbits  An  actual  mile  away 
from  the  ring,  he  states  as  the  comparative 
distance  of  tlie  first  fixed  star.  The  con- 
stellation of  Lvra  is  about  ten  miles  from 
the  ring,  flying  along  at  the  rate  of  three 
hundred  million  miles  a  vear,  and  all  the 
space  from  the  Atlantic  ocean  to  the  Missis- 
sippi river  is  filled  with  constellationsj,  stars 
and  planets.  What  wonder  that  even  the 
mind  of  the  scientist  is  awe-stricken. 

PBOBLEMS   NOT  YET   SOLVED. 

While  we  are  w^ondering  at  the  immen- 
sity of  the  universe,  we  are  carried  along 
into  other  problems  which  as  yet  the  sci- 
entists have  not  solved.  We  know  tliat  fric- 
tion causes  heat.  We  see  this  in  the  com- 
bustion of  the  shooting  stars,  which  we 
know  do  not  start  out  on  their  journeys 
already  on  fire,  but  are  heated  and  burned 
up  because  of  the  friction  of  the  atmosphere, 


as  they  tear  along  through  the  skies.  If  we 
can  see  this  in  the  few  stars  that  shoot  to 
earth,  how  many  are  there  that  we  do  not 
see,  and  what  immense  heat  is  derived  from 
this  great  friction  of  the  stellar  bodies  ?  We 
know  or  think  we  know  that  such  glowing 
bodies  as  the  sun  are  combustible,  because 
of  the  contraction  of  their  parts  by  gravita- 
tion. Perhaps  all  bodies  are  contracting 
and  throwing  off  some  heat.  Where  then 
does  all  the  heat  go  ?  What  becomes  of  the 
light  also  that  has  flown  from  the  myriads 
of  stars  since  the  creation  ?  We  know  that 
light  flies  at  the  rate  of  180,000  miles  a 
second.  Can  it  be  possible  that  in  the  mill- 
ions of  years  since  the  earth  began  its  for- 
mation, the  light  that  first  went  off  from 
the  first  sun  has  not  reached  the  confines  of 
space  ? 

PLANETS  VISIBLE  TO  THE  NAKED  EYE. 

If  these  questions  perplex  us,  what  are  wo 
to  say  of  the  stars  and  plancti^  which  we  can 
see  with  the  naked  eve?  Is  Mars  inhabit- 
ed  ?  Does  Venus  have  an  atmosphere  like 
that  of  our  earth  ?  What  of  the  moon,  so 
close  to  us  that  we  think  we  can  distinguish 
craters  of  worn-out  volcanoes,  and  the  dry 
beds  of  old  rivers  and  oceans  ?  What  of  the 
spots  on  the  sun,  —  what  causes  them,  — 
what  is  the  corona  about  this  bodv,  and 
why  does  the  sun  seem  so  calm  when  it  is 
a  raging  furnace  ? 

THE   COPERNICAN   SYSTEM. 

But  while  we  leave  astronomers  to  delve 
into  the  mvsteries  that  remain,  let  us  look 
into  some  of  the  things  that  we  have  learned 
concerning  this  science.  The  system  of 
astronomy  as  now  accepted  is  called  the 
Copemican  system,  after  Nicholas  Koper- 
nik,  or  Copernicus,  who,  in  1543,  breaking 
away  from  the  ideas  of  the  scientists  that 
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preceded  him,  revived  those  of  Pythagoras. 
He  saw  the  beautiful  simplicity  of  consider- 
ing  tlie  suii  the  grand  center  about  which 
revolve  the  earth  and  all  the  planets.  He 
noticed  how  constantly,  when  we  are  riding 
gwiftly,  we  forget  our  motion,  and  think 
that  objects  really  Btationary  are  gliding 
by  U3  in  the  contrary  direction.  Ue  applied 
this  thought  to  the  movements  of  the  heav- 
enly bodies,  and  maintained  that,  instead  of 
the  stars  revolving  around  the 
earth  every  24  hoiirs,  the  earth 
simply  turns  on  its  axis;  that 
this  produeoa  the  apparent  daily 
revolution  of  the  aun  and  stars, 
while  the  yearly  motion  of  the 
earth  about  the  sun,  transferred 
iu  the  same  manner  to  that  Iwcy, 
would  account  for  its  various 
inovonients, 

KEPLEB   AND   THE   TIDES. 

Then  came  Kepler,  who  adopt- 
ed the  Copcniican  theory,  and 
whose  obscrvHtions  upon  the  plan- 
et !Mar.s  cleared  away  many  eoii>- 
plications.  He  also  remarked 
that  gravity  was  a  power  existing 
between  all  l)o<liea,  and  reasoned 
upon  the  tides  being  caused  by 
the  iittniction  of  the  moon  for  tlie 
waters.  Alwuit  this  time,  namely,  tJie  begin- 
ning of  the  sGventeencIi  century,  the  teic- 
sooivo  was  invented  and  logarithms  came 
into  use. 

GALILEO   AND   THE   TELESCOPE. 

Galileo,  who  had  discovered  the  laws  of 
the  peudnluin  and  of  falling  ImmHcs,  learned 
that  a  Dutch  watchmaker  had  invented  a 
contrivance  for  making  distant  objects  a|i- 
pear  near.     AVilb  his  profound  knowlcilgo 


of  optics  and  philosophical  instruments,  hi 
instantly  caught  the  idea,  and  soon  had  a 
telescope  made  that  would  enlarge  things 
30  times. 

With  this  telescope  he  looked  at  the 
moon,  discovered  its  valleys  and  mountains, 
and  watched  the  heavy  shadows  sweep  over 
its  plains.  Xear  Jupiter  he  saw  three 
bright  stars,  as  he  considered  thran,  which 
were  invisible  to  the  naked  eve.     Shortlv 


nraund  the  Sud. 


after,  he  noticed  those  stars  had  changed 
tlicir  relative  positions.  Somewhat  per- 
plexed, he  waited  three  days  for  a  fair 
nigirt  in  which  to  resume  his  observations. 
When  ho  looked  again  the  stars  had  shifted. 
After  much  oleervation  he  discovered  a 
fourth  star,  nn'I  finally  found  that  they 
were  all  rapidly  revolving  around  Jupiter, 
each  in  its  elliptical  orbit,  with  its  own  rate 
of  motiim,  and  all  accompanying  the  planet 
iu  its  journey  around  the  suil 
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Here  was  a  miniature  Copemican  Bjsteni 
hung  up  in  the  sky  for  all  to  obseire  for 
themselves. 

Galileo  met  with  the  most  bitter  opposi- 
tion. A  great  man;  refused  to  look 
through  the  telescope,  lest  they  might  be- 
come the  victbns  of  the  philosopher's  magic 
Some  prated  of  the  wickedness  of  di^;iug 
out  valleys  in  the  fair  face  of  the  moon, 
while  others  dt^gedly  clung  to  the  theory 
they  bad  held  from  their  youth  up. 
NZWTON  AND   OBATITATION, 

Then  Newton  promulgated  his  immortal 
discover^'  of  the  law  of  gravitation.  Sub- 
sequent researches  brought  astronomy 
into  prominence  more  and  more.  The 
spectroscope  hn»  revealed  elements  ex- 
isting in  the  vapors  and  compositions 
of  the  sun  and  of  the  heavenly  bodies. 
Stars  are  now  known  to  be  suns,  some 
bearing  a  great  resemblance  to  our 
sun,  and  others  differing  materially. 

ASTSONOHICAL    INSTBTHIENTS. 

Instruments  for  astronomical  ob- 
servation have  now  been  brought  to  a 
pitch  of  perfection  scarcely  ever 
dreamed  of,  and  month  by  month  dis- 
coveries are  made  and  reiwrded,  while 
calculations  as  to  certain  combinations 
can  be  made  with  almost  miracnlous 
accuracy.  The  transit  of  Venus,  the 
approaches  of  comets,  eclipses,  and  the 
movements  of  stars  are  now  known 
precisely,  and  commented  on  long  be- 
fore the  events  can  take  place. 

GREATEST  TELESCOPE  IN  THE  WOBLD. 

And  here' it  might  be  well  to  describe  the 
greatest  telescope  in  the  world.  This  in-* 
Btrument  is  known  as  tho  Vcrk(!s  toloscojH', 
and  i»  located   in   the  obaorvalory  of   the 


astronomical  department  of  the  tTniversity 
of  Chicago,  on  the  shores  of  Lake  Gleneva, 
Wisconsin.  Its  huge  40-)ncb  refracting 
lens  is  tho  largest  in  existence.  Probably 
larger  ones  will  not  be  made,  because  of  lack 
of  distinct  vision,  and  because  the  great 
steel  tubes  which  hold  the  lens  would  be 
likely  to  sag  out  of  shape.  The  large  glasses 
of  the  lenses  were  ground  by  Alvin  Clark. 
The  glass,  proper,  is  made  up  of  two  lenses, 
one  of  flint  glass  and  the  other  of  crown 
glass,  ranging  in  thickness  from  %  of  an 
inch  to  2  inches,  and  poised  8  inches  apart. 
Clark  was  engaged  four  years  in  polishing 


them  and  the  last  touches  were  done  by  his 
finger  tips.  The  glasses  weigli  500  pounds. 
Contrary  to  gcucrnl  opinion,  small 
scratches  and  dust  do  not  prevent  clear,  vis- 
inn  throngh  this  glass  and  no  protection  i? 
placed  over  it. 


SOLID  FOOD  FOR  SOUND  MINDS 


SOLID  FOOD  FOR  SOUND  MINDS 

I 

ITS  MAMMOTH  TUBE. 


476 


ITie  great  tube  of  the  telescope  weighs  20 
tons  and  is  65  feet  long,  yet  so  delicate  is 
the  mechanism,  so  perfect  are  the  motors, 
and  30  carefully  poised  is  the  instrument, 
that  it  can  be  adjusted  instantly.  This 
monster  eye  is  housed  under  a  90-foot  dome, 
beneath  which  is  a  large  floor,  weighing  40 
tons,  which  by  means  of  electrical  motors, 
can  be  lifted  to  a  height  even  with  the  eye- 
piece of  the  telescope.  The  dome  is  also 
movable  on  a  circular  track,  so  that  at  tlie 
will  of  the  operator  the  telescope  may  be 
trained  through  a  great  opening  in  the 
dome,  upon  any  quarter  of  the  heavens. 
Within  the  base  of  the  telescope  is  a  clock- 
work arrangement  which  keeps  the  tube 
moving  steadily  in  the  path  of  the  star 
under  study,  as  well  as  adjusting  its  work- 
ings. This  telescope  cost,  together  with 
the  observatory,  a  half  million  dollars. 

With  this  remarkable  instrimient,  it  has 
been  learned  that  a  layer  of  carbon  sur- 
rounds the  Sim,  a  thing  hitherto  unknown. 
By  means  of  spider-webs  drawn  across  the 
eye-piece  of  this  instrument,  the  fifth  satel- 
lite has  been  measured.  Very  good  photo- 
graphs of  the  moon  have  been  made,  and  it 
has  been  learned  that  some  of  the  heat  from 
the  stars  reaches  the  earth. 

WOBKINGS  OF  THE  TELESCOPE. 

The  workings  of  the  telescope  are  very  in- 
teresting. In  making  measurements  of  stars, 
spider-webs  are  used.  Spiders  are  kept  for 
the  purpose  of  spinning  threads  and  the 
webs  are  strung  in  boxes  arrange<l  like  lan- 
tern slides  across  the  eye-piece.  Distances 
have  already  been  computed  between  the 
stars.  Knowing  the  distance  between  the 
web  and  the  stars,  when  the  shadow  of  the 
star  appears  upon  the  webs^  the  size  of  the 


former  can  be  ascertained.  These  webs  are 
also  used  to  catch  the  lights  and  colors  of 
the  stars,  so  that  astronomers,  knowing  that 
certain  minerals  bum  with  a  certain  color, 
may  classify  the  makeup  of  the  stars.  The 
telescope  is  arranged  very  aptly  for  taking 
photographs.  A  light  shutter  is  placed  at 
the  end  nearest  the  sky,  and  the  photo- 
graphic plate  is  put  at  the  eye-piece. 

THE   SOLAB  SYSTEM. 

Tlie  solar  system  consists  of  the  sun,  the 
center;  the  major  planets,  Vulcan  (unde- 
termined), Mercury,  Venus,  the  Earth, 
Mars,  Jupiter,  Saturn,  Uranus,  Xeptuno, 
the  asteroids,  or  minor  planets,  the  satel- 
lites or  moons,  which  revolve  around  the 
several  planets ;  meteors,  shooting  stars  and 
comets.  The  stars  called  planets  have  cer- 
tain motions,  going  from  East  to  West,  from 
West  to  East,  and  sometimes  again  appear- 
ing quite  motionless.  This  change  of  place 
from  one  side  of  the  sun  to  another,  has 
given  them  their  title  of  "wanderers."  The 
planets  and  their  satellites,  the  asteroids, 
comets  and  meteors,  all  circle  around  the 
sun  in  more  or  less  regular  orbits.  There 
must  also  be  families  of  comets  that  have 
not  yet  appeared  to  us,  and  whole  systems 
of  meteors  as  yet  unseen. 

THE    SUN. 

The  sun  U  not  solid,  so  far  as  we  can 
tell.  It  is  ai)parently  a  mass  of  white,  hot 
vapor,  and  is  enabled  to  shine  by  reason  of 
its  o^vn  light,  whidi  the  planets  and  stars 
cannot  do.  Thev  shine  only  bv  the  sun's 
reflected  light.  We  might  therefore  con- 
clude that  the  sun  is  all  gas,  but  through 
recent  study  by  the  spectrum,  scientists  have 
discovered  that  a  number  of  elements  exist 
in  the  sun  in  a  vaporous  state.  Hydrogen 
is  there,  with  other  gases  unknown  to  us, 
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and  many  metals.  The  sun  is  supposed  to 
be  spherical  in  shape,  not  flattened  at  the 
poles  as  our  earth  is,  and  to  be  composed  of 
materials  similar  to  those  which  constitute 
the  earth,  only  that  in  the  sun  these  mate- 
rials are  still  in  a  heated  condition. 

ITS    SIZE   AND   DISTANCE    FEOH  THE 


The  sun's  average  distance  from  the  earth 
is  91,500,000  miles.  The  volume  of  the 
sun  is  1,253,000  times  that  of  the  earth,  but 
its  density  is  only  about  one-fourth  that  of 
the  earth.  The  attraction  of  gravitation  at 
the  sun  must  be  27  times  more  than  tliat  of 
the  earth's  surface.  A  body  dropped  near 
the  surface  of  the  sun  would  fall  436  feet 
in  the  first  second,  and  would  tlien  attain 
a  velocity  of  ten  miles  a  minute. 

ITS  LIGHT. 

The  light  of  the  sun  is  equal  to  5,503 
wax  candles  held  at  a  distance  of  one  foot 
from  the  eye.  It  would  require  800,000 
full  moons  to  produce  a  day  as  brilliant  as 
one  of  cloudless  sunshine.  The  amount  of 
heat  we  receive  annuallv  is  sufficient  to  melt 
a  laver  of  ice  38  yards  in  thickness,  extend- 
ing  over  the  whole  earth.  Sun  spots,  as 
the}''  are  generally  called,  are  hollows  in 
the  Sim's  vapory  substance,  and  are  of  enor- 
mous extent,  and  there  are  brilliant  jdacos 
near  those  spots,  which  arc  termed  facula^. 
These  spotfi  have  been  observed  to  1x3  chang- 
ing continuously,  and  passing  from  East  to 
West  across  the  sun,,  and  then  a|)pearing 
again  at  the  East,  to  go  over  the  same  space 
again.  This  fact  has  proved  that  the  sun 
turns  around  upon  its  axis.  Although  it 
does  not  move,  as  we  imagine,  from  East  to 
West,  around  the  earth,  it  does  move.  In 
fact,  the  sun  has  three  motions:  one  on  its 
axis,  a  motion  about  the  center  of  grav- 


ity of  the  solar  system,  and  a  progressive 
movement  toward  the  constellation  Her- 
cules. 

NTJHBEB  OF  THE  PLANETS. 

The  ancients  knew  five  of  the  planets, 
and  named  them  Mercury,  Venus,  Mars, 
Jupiter  and  Saturn.  In  later  years  a  great 
number  were  discovered,  but  the  principal 
ones  are  eight  in  number,  including  our 
own  earth,  Uranus  and  Neptune.  All  the 
planets  are  spheroids  and  vary  greatly  in 
size.  Comparing  their  size  and  magnitude. 
Sir  John  Herschel  said :  "Choose  any  well- 
leveled  field,  and  on  it  place  a  globe  two 
feet  in  diameter  to  represent  the  sun.  Mer- 
cui'y  will  be  represented  by  a  grain  of  mus- 
tard seed  on  the  circumference,  with  an 
orbit  1G4  feet  in  diameter;  Venus  is  rep- 
resented by  a  pea,  in  a  circle  284  feet  in 
diameter;  the  earth  also  by  a  pea,  in  a  cir- 
cle of  430  feet ;  ^fars,  a  rath(*r  large  pin's 
head,  in  a  circle  of  054  feet ;  Juno,  Ceres, 
Vesta  and  Pallas,  grains  of  sand  in  orbits - 
of  1,000  to  1,200  feet;  Jupiter,  a  moder:\te 
sized  orange,  in  a  circle  nearly  half  a  mile 
across;  Saturn,  a  small  orange,  in  a  circle 
four-fifths  of  a  mile  across,  and  Uranus, 
a  full-sized  cherrv,  or  small  plum,  upon  the 
circumference,  more  than  a  mile  and  a  half 
in  diameter." 

MEBCXTBY. 

The  distance  of  Mercurv  from  the  sun 
is  less  than  half  that  of  our  earth,  and  so  it 
receives  nuich  more  heat  and  light  than  do 
we.  The  sun  vi(}W(Ml  from  that  planet,  if 
such  a  thing  were  ])ossible,  would  a[)poar 
seven  times  larger  than  from  the  earth. 
Mercurv's  orbit  is  the  most  eccentric  of  anv 
of  the  eight  principal  planets,  so  that,  al 
though  when  in  perihelion  it  ai)proaches  to 
within    28,000,000   miles,    in   aphoiion,  it 
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speeds  amy  1$,000,000  milea  further,  or  to 
the  distance  of  43,000,000  miles.  Being  so 
Dear  the  sun,  its  motion  in  its  orbit  is  cor- 
*flRpODdiugIy  rapid — 30  miles  a  second. 


Venus,  the  nearest  planet  to  the  earth, 
18  somewhat  sniiiJler  than  our  globe.  It  is 
both  a  morning  iinii  an  evening  star,  and 
shines  with  gre:it  brilliancy.  It  can  sctirco- 
ly  be  doubted  that  Venua  is  surrounded  by 
an  atmosphere  denser  than  our 
own.  The  observiitions  made 
during  successive  transits  seem 
to  have  estajjlished  the  fact 
that  aqueous  vapor  exists 
around  Venua  and  that  water 
exists  in  it. 

THE  EAB3S( 
It  seems  rather  strange  to 
class  our  earth,  which  is  dark 
and  opaque,  and  which  ap|ienrs 
to  us  so  va^t,  among  the  bright 
heavenly  bodies.  Nevertheless, 
it  is  one  of  the  smallest  of  the 
principal  planets  of  the  solar 
aysteui,  and  although  wc  see  in 
it  no  motion,  while  the  orbs 
about  us  seem  constantly 
changing  their  positions,  sci- 
ence has  shon-n  that  the  earth 
revolves  around  the  sun  in 
an  orbit  of  nearly  600,000,000  miles, 
at  the  tremendous  rate  of  18  miles  a 
second,  or  05,000  milea  an  hour.  To  other 
worlds  our  enrlh  appears  as  a  star  does  to 
us.  In  Btudyiiig  astronomy  wc  must  con- 
sider that  it  is  a  plnnet  uliining  brightly 
in  (lie  heavens,  hehl  in  its  course  hy  tlie 
invisible  po^vcr  of  gravitation,  and  that  in 
reality  it  is  small  and  insignificant  beside 


some  of  tlie  mighty  spheres  lliai  w  gently 
shine  upon  us  from  distances  almost  inoon- 
ceivable.  Our  earth,  in  fact,  is  6n]y  one 
atom  in  a  universe  of  worlds,  all  firm  and 
solid,  and  all,  perhaps,  equally  well  fitted 
to  be  the  abode  of  human  beings  and  ani* 
mala. 

TBS   KOON. 

is  the  satellite  of  the  eartlL 


TRANSIT  OP  VENDS. 

ice,  cloud,  rnin  or  snow;  without  rivers  or 
streams,  and  therefore,  without  v^etation 
to  supj'ort  animal  life ;  a  world  without  twi- 
light, or  any  gradations  between  the  fiercest 
sunshine  and  the  blackest  night;  a  world 
also  without  soiuid,  for,  as  sound  is  carried 
by  the  air,  fhc  highest  mountain  on  the  air- 
less moon  might  be  riven  by  an  earthquake 
inaudibly." 
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ITS  SXAXBTEBy    AND    DISTAXCB   FBOX 


The  diameter  of  the  moon  is  about  3,160 
miles,  and  it  is  iiiiic-li  less  dense  than  our 
earth ;  tlierefore  tJie  force  of  gravity  is  less 
there  ihar  liere.  It9  mean  distance  from 
us  is  238,533  miles.  It  goes  through  cer- 
tain changes  or  pfiaaes  about  every  29  days, 
and  while  rotating  on  its  owa  axis,  it  goes 
around  the  earth,  so  Uiat  we  can  see  only  one 


as  tiie  orbit  is  inclined  soniewbalj  Ae  moon 
escapee  by  moving  north  or  south. 
SCIIP8ES. 

There  are  eclipses  at  the  sun  and  of  the 
moon.  The  former  occur  at  the  time  of  the 
new  moon  and  the  latter  at  full  moon.  This 
can  be  understood  readily  when  we  remem- 
ber that  the  sun  is  eclipsed  by  the  moon 
passing  be.'wcnn  us  and  the  sun.  The  moon 
is  eclipsed  lit.'ciiuiie  the  shadow  of  the  earth 


NORTHERN  LIGHTS. 


side  of  the  moon,  innfimuch  nn  the  two  mo- 
tions occupy  alniosl  e.\actly  (ho  siiuic  length 
of  time.  Thus  we  generally  see  tlie  same 
space  of  the  moon,  though  at  times  there  is 
a  slight  variation.  The  moon  passes  tlic 
sun  periodically,  and  so  if  she  moved  in  the 
plane  of  Iho  ecliptic,  there  would  be  oclipses 
of  the  auu  and  moon  twice  a  month.    But 


falls  upon  her  when  it  ia  opposite  ihe  sun. 
and  therefore  "fnll." 

EBB  AND  FLOW  OF  THE  TIDES. 
The  ebb  and  flow  of  tidal  water  depend 
upon  tlie  moon  to  a  great  extent.  Twice 
every  day  we  have  the  tides,  twelve  hours 
apart,  and  tho  flow  and  ebb  arc  merely  ex- 
amples of  the     attraction  of    gravitation, 
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whicli  is  exercised  on  all  bodies,  whether 
liquid  or  solid. 


Mars     appears  to  the     naked  eye  as  a 
bright  red  star,     rarelj'     ecintiUating  and 


among  all  nations.  The  Jews  called  it 
'•blazing,"  nnd  it  bore  in  other  languages 
a  similar  name.  The  orbit  of  this  planet 
is  ext^jrior  to  tlie  earth's,  as  is  proved  by 
it  never  apix>aring  "homed"  nor  ever  paas- 


ebining  with  a  steady  light  which  distin-  ing  across  tlio  sun's  disk.  Therefore,  no 
gnishoa  it  friim  tlie  tixod  stars.  Its  ruddy  transits  of  Jlurs  can  take  place  as  do  tran- 
appearance  has  led  to  its  being  celebrated      sits  of  Vcnua  and  Mercury.    Uars  is  most 
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like  tlie  earth  of  all  the  planets.  There  ap- 
pears to  be  a  white  or  snowy  region  near 
its  poles  at  varying  periods,  which  would 
lead  us  to  the  conclusion  that  the  changes 
of  atmosphere  and  the  seasons  are  similar 
to  our  own;  and  as  the  inclination  of  the 
planet  is  nearly  the  same  as  that  of  the 
earth,  this  supposition  may  be  accepted  as 
a  fact.  Mars  is  attended  by  two  satellites, 
or  moons,  discovered  in  1877,  both  very 
small. 

JUPIT2B. 

Jupiter  is  called  the  giant  planet,  and 
is  1,300  times  larger  than  the  earth.  Its 
mean  diameter  is  86,500  miles,  with  270,- 
000  miles'  circumference.  Its  inclination 
is  very  small,  and  therefore  tiie  changes  of 
seasons  aie  very  slight.  It  has  four  satel- 
lites. These  moons  act,  with  respect  to  Ju- 
piter, very  much  as  the  latter  acts  with  re- 
spect to  the  sun.  Jupiter  is  tlie  largest  of 
the  planets,  and  only  Venus  is  brighter.  It 
revolves  at  a  distance  of  476,000,000  miles 
from  the  sun  and  390,000,000  miles  from 
the  earth,  and  its  year  is  equal  to  nearly 
twelve  of  ours,  while  its  day  is  scarcely  ten 
hours  long,  showing  a  rapidity  of  motion 
more  than  20  times  that  of  the  earth. 

ITS    SUNLIGHT   AND   HEAT— DAYS    AND 

NIGHTS. 

There  is  much  less  sunlight  and  heat  on 
Jupiter  than  upon  the  earth,  because  it  is  so 
much  farther  away  from  the  sun. 

There  is  but  little  diiference  in  the  length 
of  the  days  and  nights  there,  which  are 
each  of  about  live  hours'  duration.  At  the 
poles,  the  sun  is  visible  for  nearly  six  years, 
and  then  remains  set  for  the  same  period. 

SATXTBN. 

Saturn  is  a  great  globe  surrounded  by  a 
beautiful  bright  ring  or  series  of  rings,  and 


attended  by  eight  satellites.  It  appears  to 
have  much  the  same  constitution  as  Jupiter, 
but  is  envelopeci  in  an  atmosphere  even 
denser.  It  revolves  on  an  inclined  axis  and 
has  seasons  imequal  in  length. 

ITS   SINGS. 

The  rings  of  this  planet  are  apparently 
broad,  flat  and  thin,  resembling  roughly 
the  horizon  of  the  globe,  and  are  supposed 
to  be  a  close  agglomeration  of  stars  or  satel- 
lites, revolving  around  the  planet  and  en- 
circling it  in  a  belt  The  two  outermost 
rings  are  very  bright,  the  inner  ring  being 
darker  and  partially  transparent,  for  the 
ball  of  Saturn  can  be  perceived  through  it 
Saturn,  on  account  of  its  distance,  shines 
with  a  feeble,  pale,  yellow  light,  which  is 
steady  and  distinguishes  it  from  the  fixed 
stars. 

ITS   OBBIT. 

Its  orbit  is  so  vast  that  its  movements 
among  the  constellations  may  be  traced  read- 
ily through  one's  lifetime.  It  takes  two 
years  and  a  half  to  pass  through  a  siugle 
sign  of  tiie  zodiac;  lience  when  once  known, 
it  may  he  found  easily  again.  As  the  earth 
and  Saturn  occui»y  dilferent  portions  of 
their  orbit,  the  distance?  between  them  at 
difl'erent  times  may  vary  200,000,000  miles. 

XTBANUS. 

Uranus  was  discovered  by  Herschel  in 
1781.  It  revolves  at  an  enormous  distance 
from  the  sun,  namely,  1,753,000,000  milf»s. 
It  takes  nhnit  84  of  our  years  to  go  aroimd 
the  sun,  and  it  possesses  four  moons.  It  is 
about  four  times  larger  than  the  earth  in 
diameter,  and  about  40  times  in  volume.  We 
can  only  speculate  concerning  its  physical 
constitution,  which  is  assumed  to  be  simi- 
lar to  that  of  Jupiter,  while  the  changes  of 
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temperature  and     seasons  must  vary    im- 
mensely. 

NEPTUNE. 

Xeptune  is  the  far-off  sentinel  at  the  very 
outposts  of  the  solar  system.  The  existence 
of  this  planet  was  determined  by  calcula- 
tion before  it  had  been  seen  at  all.  Uranus 
was  observed  to  be  disturbed  in  its  orbit, 
moving  sometimes  faster  than  at  other 
times,  and  even  before  Uranus  had  been 
discovered,  Saturn  and  Jupiter  had  been 
seen  to  be  affected  by  some  other  body  In 
the  system.  Very  little  can  be  said  con- 
cerning this  planet,  as  its  distance  is  too 
great  for  good  observation.  It  has  one 
moon,  which  moves  about  the  planet  in  five 
days  and  21  hours,  and  is  of  great  size. 

THE   ASTEBOIDS. 

The  asteroids  are  smaller  planets  circu- 
lating outside  the  orbit  of  Mars.  They  are 
all  at  distances  from  the  sun  ranging  be- 
tween 200,000,000  and  300,000,000  miles, 
the  periods  of  sidereal  revolution  ranging 
from  1,100  to  3,000  days.  Consequently 
tlieir  years  are  from  three  to  nine  times 
as  long  as  ours.  Nearly  250  of  these  minor 
planets  have  been  discovered.  They  are 
all  very  much  smaller  than  the  earth. 

METEOBS. 

Meteors  are  small,  erratic  bodies,  rushing 
through  the  planetary  system  and  getting 
hot  in  the  process.  They  appear  in  the  at- 
mosphere surrounding  our  earth  as  "shoot- 
ing stars."  Some  of  these  falling  bodies 
have  reached  the  earth.  Such  are  called 
aerolites,  or  meteorites.  Numbers,  of  course, 
are  burned  up  before  they  reach  us.  They 
are  of  a  metallic  nature.  On  certain  nights 
of  August  and  November,  it  has  been  cal- 
culated that  these  meteors  will  appear.  They 
fall  from  certain  constellations,  after  which 


they  are  named^  as  Leonidas^  from  Leo,  in 
the  November  displays.  The  star  showers 
sometimes  present  the  appearance  of  a 
beautiful  display  of  rockets.  Millions  of 
them  rush  around  the  sun. 

COMETS. 

It  has  been  lately  suggested  that  there  is 
a  great  degree  of  affinity  between  comets 
and  meteors,  in  fact,  that  a  comet  is  merely 
an  aggregation  of  meteors.  Comets  have 
been  supposed  to  be  bodies  of  burning  gas. 
Their  mass  is  very  great  and  their  brilliant 
tails  are  manv  millions  of  miles  in  extent. 
In  their  orbits  they  differ  greatly  from  the 
l)lanets.  While  ihe  latter  are  direct  in 
their  wanderings,  comets  are  more  irregu- 
lar and  eccentric.  When  first  seen,  the 
comet  resembles  a  faint  spot  of  light  upon 
the  dark  back^rround  of  the  sky.  As  it 
comes  nearer,  the  brightness  increajses  and 
the  tail  begins  to  show  itself.  The  term 
comet  signifies  a  hairy  body.  A  comet  con- 
sists usually  of  three  parts,  tlie  nucleus,  a 
bright  point  in  the  center  of  the  head,  the 
coma,  a  cloud -like  mass  surounding  the  nu- 
cleus, and  tlio  tail,  which  is  a  luminous 
train  extending  generally  in  a  direction 
from  the  sun.  It  is  not  understood  whether 
comets  shine  by  their  own  or  by  reflected 
Ught. 

THE   FIXED    STABS. 

The  fixed  stars  are  those  which  apparent- 
ly remain  immovable  and  shine  with  a  shift- 
ing, twinkling  light,  although  it  is  known 
now  that  they  also  are  in  motion.  The  num- 
ber of  the  stars  is  beyond  our  calculation. 
Those  visible  only  in  the  telescope  amount 
to  millions.  The  stars  visible  to  the  un- 
aided eye  are  about  6,000,  in  number.  There 
are  more  visible  in  the  southern  than  in  the 
northern  hemispheres. 
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TEE  IflTEBTTLAB  THEOBY. 

The  nebular  hypothesis  was  put  forward 
by  Laplace,  and  by  it  he  attempted  to  ac- 
count for  the  stellar  system,  which  is  sup- 
posed to  have  originated  from  an  inunenso 
nebular  cloud.  This  immense  mass  would 
rotate  and  contract  and  the  outer  portions 
would  separate  and  develop  into  rings,  like 
Saturn's  rings.  Then  the  rings  would 
break  into  separate  portions,  each  portion 
condensing  into  a  planet,  or  the  small  "bits" 
would  travel  around  the  sun  like  asteroids, 
and  in  this  manner  various  systems  would 
be  formed. 


THE  MIIiSY  WAY. 

The  "milky  way"  is  a  whitish,  vapory- 
looking  belt,  and  is  composed  of  multitudes 
of  millions  of  suns,  of  which  our  own  sun, 
itself,  is  one.  They  are  so  far  removed  from 
lis  that  their  light  mingles  and  makes  only 
a  fleecy  whitencHs.  An  actual  knowledge 
of  the  milky  way  is  still  beyond  us.  It  is 
agreed,  however,  that  tlie  galaxy  is  not  a 
continuous  stream,  but  a  series  of  luminous 
patches,  great  aggregations  of  stars  illimit- 
able in  numbers,  and  independent  of  each 
other. 


LABOR  UNIONS  AND  ARBITRATION 


The  wisest  and  most  substantial  men  of 
aflFairs  have  but  recently  realized  what  or- 
ganized labor  has  learned,  and  what  has 
been  its  marvelous  progress,  and  they  have 
profited  thereby. 

STBEKGTH   OF  THE   UNIONS— DOUBLED 
IN  POUBTEEN  YEABS. 

This  advance  in  the  labor  movement  is 
shown  by  a  doubling  of  the  memlx^rship  of 
the  unions  since  1899,  and  a  strengthening 
of  their  sense  of  responsibility.  The  best 
token  of  the  latter  change  is  seen  in  the 
Duniorous  conferences  and  agreements  now 
common  l)etween  organized  capital  and  or- 
ganized labo\. 

THE    DEMAND    FOB   BECOONITION    OF 

THE    UNIO^. 

The  demand  most  urgently  presented  by 
febor  in  the  event  of  a  controversy  is  that 
of  recognition  of  the  union.  Capital  is 
prone  to  reply  to  such  a  demand  that  it  is 
meddling  with  matters  of  individual  busi- 
ness, in  which  labor  is  entitled  to  no  voice. 


THE    ANTHBACITE    COAX*    STBIXE    OF 

1902. 

A  well  knoAVTi  instance  of  this  demand 
and  response  was  a  feature  of  the  anthra- 
cite coal  strike  of  1902.  This  strike  caused 
nearly  $200,000,000  of  loss  to  mines  and 
miners. 

PBESIDENT  BOOSEVELT'S  ABBITBATIOH 

PLAN. 

President  Roosevelt  brought  to  bear    a 

power   that  resulted  in     arbitration      and 

showed  that  all  this     expense  and  misery 

could  have  been  ]>re vented. 

CONSEBVATIVE    LABOB    LEADEBS 
AVEBSE  TO  STBIEES. 

Strikes  are  now  commonly  deprecated  by 
the  more  conservative  unions  as  bad,  and  as 
justifiable  only  in  extremities.  No  longer 
do  unionists  crv  a^rainst  new  machinery. 
Gradually  sc-ales  of  wages  are  being  regu- 
lated by  concessions  on  both  sides.  Sym- 
pathetic strikes^  even  in  extreme  cases,  are 
less  often  countenanced  than  formerly.  Pub- 
lic opinion  has  tended  to  modify  the  unions' 
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insistence  that  non-unionists  be  excluded 
from  employment  with  their  members,  and 
most  labor  leaders  are  crying  out  against 
violence.  It  can  be  stated  truthfully  that, 
in  the  majority  of  instances  where  riots  ac- 
company strikes,  the  assaults  are  commit- 
ted by  other  than  union  men. 

LOCAI.   BOASDS    OF   ABBITKATIOK. 

So  dangerous  to  the  common  good  are 
strikes  and  labor  difficulties  which  tie  up 
industry  tliat  legislatures  and  public  spir- 
ited bodies  on  all  sides  have  appointed 
boards  of  arbitration  to  settle  disagree- 
ments. 

ESSENTIAL  QTTALITIES  OF  THE  SAFE 
LABO&  LEADE&   OF   TO-DAY. 

While  many  of  the  labor  leaders  in  times 
past  have  been  mere  agitators,  the  time  has 
now  come  when  the  man  who  stands  at  the 
head  of  a  great  labor  organization  must  be 
a  man  known  for  wisdom,  integrity  and 
strength  of  purpose. 

There  will  be  a  feeling  that  unions  are 
not  responsible  just  so  long  as  good  men  do 
not  lead  them.  Many  strikes  have  been 
needless  and  have  resulted  in  no  good.  This 
has  been  due  largely  to  poor  leadership. 
There  has  been  a  constant  strife  between 
capital  and  lalK)r,  an  extraordinarily  de- 
structive one,  and  labor  demands  the  best 
brains  and  absolute  honesty  in  the  men  who 
direct  its  counsels.  This  only  will  wear 
dowTi  the  prejudice  against  it,  brought 
about  by  the  traffic  of  dishonest  dema- 
gogues. Such  a  man  as  the  late  P.  M.  Ar- 
thur furnished  the  true  ideal  of  a  union 
leader  whoso  guidance  was  beneficent. 

STATISTICS    OF   THE   DEPABTMENT   OF 

LABOK. 

Statistics  of  the  Department  of  Labor  will 

show  the  terrible  expense  caused  by  labor 

disturbances  in  15^/^  years  from  January 

1,  1881.    The  open  struggles  cost  more  than 


$285,000,000  and  threw  3,714,406  per- 
sons out  of  employment  by  reason  of  strikes. 
Each  striker  lost  on  an  average  $44,  and 
366,690  persons  lost  an  average  of  $73  each 
by  lockouts.  Of  the  total  loss  of  $285,000,- 
000,  two-thirds  was  borne  by  the  employes 
and  one-third  by  the  employers. 

The  losses  in  the  anthracite  coal  strike 
of  1902  are  appalling.  The  strike  lasted 
over  five  months,  during  which  time  183,- 
500  miners  and  others  were  thrown  out  of 
work,  and  105,000  women  and  285,000  chil- 
dren were  involved  in  suffering.  Capital 
amounting  to  $511,500,000  invested  in  the 
mines  lay  idle  without  return. 

The  mine  owners  daily  lost,  in  price  of 
coal  they  could  have  mined,  $443,500.  The 
loss  in  miners'  wages  was  about  $30,000,- 
000,  the  loss  to  operators  $69,000,000 ;  that 
to  merchants  in  mining  towns,  $23,000,000. 
The  loss  to  mills  and  factories  closed  for 
lack  of  fuel  was  over  $7,000,000 ;  that  to 
merchants  in  outside  districts,  $16,000,- 
000;  to  railway  lines,  $34,000,000;  the 
loss  of  business  permanently  abandoned 
amounted  to  $8,000,000 ;  the  cost  of  troops 
in  the  field  was  nearly  $2,000,000;  the 
cost  of  police  to  patrol  the  mines  was 
$3,500,000;  the  amount  lost  in  railway 
men's  wages  was  $275,000;  the  cost  of 
keeping  and  protecting  non-union  workers 
at  the  mines  amounted  to  $545,000;  the 
damage  to  mines  and  machinery  by  fire  and 
by  the  flooding  of  mines  was  about  $5,000,- 
000.  The  total  cost  of  this  one  disastrous 
strike  in  money  alone  was  about  $200,000,- 
000.  And  this  cannot  account  for  the  lives 
lost  in  the  riots. 

PBOPOBTION   OF   SUCCESSFTTL  AND   UN- 
SUCCESSFUL   STRIKES. 

In  most  cases  a  strike  causes  only  bitter- 
ness on  both  sides.     Forty-four  per  cent  of 
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strikes  succeed,  the  same  immber  fail,  and 
the  other  12  per  cent  are  "draws." 

LABOB'S    GAINS. 
In  the  whole  course  of  strikes  the  em- 
ployes have  gained  considerable  advantage 


in  wages  and  hours;  but  wisdom  is  now 
leading  men  away  from  this  means  of  ad- 
justing grievances  and  beckoning  them 
toward  peaceful  agreement  and  arbitra- 
tion. 


TRUSTS  AND  TRUST  METHODS 


Much  condemnation  lias  been  heaped 
upon  truiit«,  their  methods,  and  tlie  men 
that  control  tlieni.  A  great  deal  of  this 
adverse  criticism  has  l)eon  of  an  unintelli- 
gent nature^  aiul  is  the  result  of  an  inade- 
quate knowledge  of  what  trusts  really  are. 

AN  ILLEGAL  TBTTST. 

That  corporation,  body  of  men  or  society 
that  monopolizes  an  industry  or  controls  the 
great  part  of  it,  and  puts  restraint  on  legiti- 
mate competition  is  illegal,  and  has  come 
to  be  known  as  a  trust.  Against  these  soul 
and  body  crushing  organizatirms,  political 
parties  have  fought,  legislatures  have  en 
acted  laws,  and  coinpoting  business  men 
•have  tui'ned  tlu^ir  heaviest  argument  and 
ammunition.  It  should  go  witliout  saying 
that  a  monopoly  is  not  necessarily  detri- 
mental to  the  best  intoroj^ts  of  the  general 
public. 

BIG   COBPOBATIONS  MAY  BE  TTTST. 

It  must  be  admitlod  that  large  corpora- 
tions which  have  choa])ened  methods  of 
production,  and  even  control  every  channel 
of  trade  in  their  particular  line,  can  bo 
just  to  the  consumer.  As  a  matter  of  fact, 
such  corporations  generally  abuse  their 
privileges,  and  for  that  reason  tlie  public 
mind  has  come  to  consider  every  capitalist, 
every  big  corporation,  as  a  blot  on  the 
economy  of  the  universe.  After  having 
warned  the  reader  to  beware  of  prejudice 


against  capital  simply  because  it  is  capital, 
and  is  powerful,  let  us  examine  the  work- 
ings of  the  so-called  trusts — the  evil  monop- 
olies. 

SPECIAL    PRIVILEGES    GRANTED    BT 

ENACTMENT. 

Economists  have  said  tliat  monopolies 
could  not  live  were  tliey  not  granted  special 
privileges,  such  as  the  right  to  lay  gas  or 
water  pi]>es  in  a  city's  streets,  to  string 
wiras,  lay  railway  tracks,  build  pipe  lines 
from  state  to  state,  and  construct  tunnels 
for  pneumatic  tubes,  etc. 

POWEB   OF    THE    MONOPOLY. 

The  power  of  the  monopoly  lies  in  tlie 
rights  it  possesses  to  the  exclusion  of  com- 
petition. If  only  one  gas  company  has  the 
right  U)  })ipe  a  city,  unless  precaution  of 
law  is  taken,  it  might  Ixj  jx)«sible  for  that 
company  to  charge  it^  patrons  any  price 
that  would  not  he  prohibitive  of  consump- 
tion. 

To-day  we  see  much  of  the  supply  of 
e very-day  necxjssaries  controlled  by  trusts. 
The  tendency  of  the  ago  is  towards  consoli- 
dation in  order  to  reduce  expense  of  pro- 
duction. When  there  is  only  one  company 
in  a  country  using  material  for  an  article 
of  manufacture  which  it  controls,  it  mav 
refuse  to  pay  more  than  a  price  which  suits 
i\s  convenience,  yet  it  can  also  refuse  to  sell 
its  commodity  unless  it  gets  its  own  price. 
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VENAL   LEGISLATION.. 

In  order  to  bring  about  a  perfect  monop- 
oly of  its  trade,  legislatures  are  frequently 
bribed  to  pass  favorable  laws.  TariflFs  that 
will  favorably  affect  commodities  controlled 
by  the  trust  are  secured  in  congress,  as  aro 
bounties  to  foster  infant  industries. 

When  all  the  separate  companies  in  a  cer- 
tain industry  are  brought  together,  the  capi- 
tal thuvS  consolidated  is  immense  and  can 
wield  almost  unlimited  power. 

THE  STANDABD  OIL  COMPANY. 

Take,  for  instance,  the  Standard  Oil 
Company,  with  its  enormous  wealth.  Rap- 
idly has  this  concern  seized  upon,  practi- 
cally, the  output  of  every  oil  well  in  tho 
woild.  Through  its  immense  business  in- 
terests, it  has  been  able  to  secure  freight 
rebates,  to  control  railroads,  steamships, 
mines  and  banks,  and  to  regulate  the  i)rice 
of  oil  at  will.  If  a  small  oil  concern  starts 
in  business  independent  of  the  trust,  oil 
will  be  sold  by  the  trust  so  cheap  that,  event- 
ually, the  rival  of  the  trust  must  either 
succumb  to  the  ruinous  competition  and 
fail,  or  else  become  absorbed  in  the  trust. 

THE   BEEF   TBTJST. 

Much  comment  has  l)een  made  recently 
on  the  beef  trust.  Several  big  packing 
industries  in  Chicago,  with  their  branches 
in  other  cities,  control  the  meat  trade  of 
the  world.  This  trust  is  almost  the  only 
buyer  of  tho  live  stock  of  the  United  States. 
Railroads  discriminate  in  its  favor  in 
freight  rates,  and  so  compact  is  the  alli- 
ance that,  if  an  independent  butcher  at- 
terapt3  competition,  he  is  undersold  until 
forced  from  business.  Cases  are  known 
where,  in  order  to  kill     competition,  the 


members  of  the  trust  have  sold  meat  at  1 
cent  a  pound,  until  the  individual  competi- 
tor was  ruined.  In  the  same  way  this  meat 
trust  often  refuses  to  take  live  stock  at  the 
prevailing  market  value,  in  order  to  glut 
the  market  and  secure  stock  at  very  low 
figures, 

A  GOOD  TBUST. 

Occasionally  a  monopolizing  company 
conducts  its  business  in  a  legitimate  man- 
ner, simply  buying  in  tlie  market  at  fair 
prices,  and  by  economizing,  allowing  the 
public  to  share  in  its  prosi>erity  by  selling 
goods  at  reasonable  rates.  Such  good  trusts 
do  not  fear  publicity,  and  are  a  great  bless- 
ing to  business.  More  often,  however,  where 
a  trust  really  controls  its  pro<luct,  as  in  case 
of  the  hard  and  soft  coal  trusts,  great  harm 
may  come  to  the  public  from  its  bad 
methods.  The  action  of  the  hard  coal  trust 
in  its  stubborn  refusal  to  arbitrate  the 
strike  of  its  miners  in  1902  wrought  much 
evil. 

TRUSTS    WIDELY    POWERFXTL. 

Some  trusts,  not  content  with  controlling 
the  bu.nness  of  a  certain  lino  in  one  coun- 
try, f  jrm  international  concerns,  and  influ- 
ence the  commerce  of  the  whole  world.  At 
present  there  are  railway  combinations  con- 
trolling linos  from  coast  to  coast.  The  steel 
trust,  capitalized  at  nearly  a  billion  dollars, 
commands  the  situation  in  tlie  American 
steel  and  wire  trade.  There  is  a  shipbuild- 
ing trust,  an  egg  trust,  cereal  combinations, 
a  sugar  trust,  a  tin-can  trust,  a  carpet  com- 
bination, a  cattle-growers'  combination,  a 
grain  growers'  trust,  a  harvesting  machine 
trust,  as  well  as  numerous  others,  the  capi- 
tal of  which  amounts  to  many  millions  of 
dollars. 
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THE  SPECULATOR'S  TRAITS  AND  METHODS 


Of  all  modem  occupations^  one  of  the 
most  picturesque  is  that  of  the  speculator 
who  makes  fortunes  in  the  great  stock  and 
grain  exchanges  of  the  world^  loses  them 
on  an  unfortunate  turn,  and  with  great  for- 
titude and  energy  wins  them  back  again. 
To  the  public  that  learns  of  this  man  and 
his  life  work^  he  appears  with  a  certain 
glamor,  but  in  general,  he  is  considered 
merely  a  gamester,  who  bets  on  the  turn 
of  a  market 

EABD  WOBK   ALONE   BBINGS   SUCCESS. 

Men  of  such  a  grade,  however,  are  hardly 
worthy  the  dignified  name  of  speculators. 
True,  the  speculator  has  in  him  above  every- 
thing the  gambling  instinct,  but  it  is  not 
by  mere  force  of  dollars  and  terrific  gam- 
bling plunges,  that  the  typical  speculator 
wins  immense  fortunes.  Here,  as  else- 
where, hard  work  only  brings  success.  To 
the  public  it  is  only  the  spectacular  side  of 
the  stock  or  grain  market  operator  that  ap- 
peals with  force.  But,  back  of  the  whirr  of 
the  grain  pit  or  the  stock  post,  must  lie  in- 
defatigable study  and  application,  a  re- 
sourcefulness almost  matchless,  and  a 
knowledge  not  only  of  the  men  with  and 
against  whom  one  is  trading,  but  of  every 
fiber  of  the  fabric  of  the  commercial  and 
financial  world. 

CONDITIONS  COVEBING  SPECULATION. 

To  the  speculator  the  insignificant  hap- 
penings of  a  day  may  mean  much.  The 
values  of  speculative  commodities  may  be 
affected  by  the  slightest  turn  in  public  sen- 
timent over  a  political  situation.  A  war 
cloud,  even  though  it  be  as  small  as  a  man's 
hand,  mav  mean  ruin  or  prosperity  to  him. 


These  conditions  all  must  be  mastered  both 
by  a  knowledge  of  them  and  their  exact  ef- 
fect on  lasting  conditions,  and  by  a  knowl- 
edge of  what  opposing  forces  may  develop 
from  them. 

THE   GSEATEST   SPECULATOR  IN  WAIX 

STEEET. 

Probably  the  greatest  manipulator  of 
stocks  in  celebrated  Wall  street  is  a  gentle- 
man who  has  been  twice  a  multi-millionaire, 
and  once  a  bankrupt  for  millions.  Some 
men  of  the  stock  market  desire  to  be  identi- 
fied closely  with  the  companies  whose  stocks 
they  manipulate,  or  buy  and  sell,  up  to  hun- 
dreds of  thousands  of  shares.  Not  so  with 
this  unique  character.  He  is  a  manipulator 
pure  and  simple,  one  who  by  force  of  his 
large  following  of  smaller  speculators,  and 
by  his  great  foresight,  can  infiuence  a  mar- 
ket up  or  down  by  his  plunges.  To  the  lay- 
man, he  simply  bets  on  the  rise  or  fall  of  the 
market  quotations.  To  the  initiated,  how- 
ever, it  is  upon  faith  in  his  knowledge  of 
conditions  that  will  influence  the  prices  of 
stocks  and  bonds,  that  he  makes  his  win- 
nings. So  far  from  being  a  stock  gambler 
who  bets  on  quotations,  he  can  be  called  the 
one  who  makes  quotations.  Many  times  has 
he  faced  apparent  defeat,  and  once  he  was 
ruined,  as  a  result  of  trying  to  Iiandle 
1,000,000  bushels  of  wheat  against  his  own 
judgment.  At  that  time  he  showed  the 
metal  of  which  he  was  made.  Falling  from 
high  life,  he,  a  man  used  to  luxury  and  the 
good  things  of  the  world,  contented  him- 
self with  a  simple  country  house  until  by 
the  same  sagacity  that  made  him  rich  once, 
he  again  became  the  envy  of  all  speculators. 
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SPECTJLATOBS   WHO   HAVE   FALLEN. 

There  is  another  side  of  the  speculator's 
life.  While  the  fortunate  ones  are  in  the 
public  eye  and  are  heroes,  there  are  others 
who  have  fallen  in  battle.  It  must  be 
known,  that  while  supply  and  demand  and 
real  intrinsic  worth  have  much  to  do  with 
the  price  at  which  the  public  buys  and  sells 
stocks,  grains,  cotton,  etc.,  on  the  other 
hand, .  plunging,  cornering  a  market  and 
other  kinds  of  manipulation,  regardless  of 
merit,  may  affect  prices  greatly.  Thus  we 
see  times  when  one  speculator,  who  is  a 
"bull,"  has  caught  his  arch-enemy  "short/' 
in  such  a  manner  that  millions  of  dollars 
may  be  squeezed  out  of  him.  Men  are  prone 
to  sell  what  they  have  not  in  their  posses- 


sion, trusting  to  conditions  to  depress  prices 
and  permit  them  to  buy  in  at  lower  figures. 
But  often  this  plan  goes  awry.  The  long 
line  of  "ghosts"  of  the  stock  brokers'  offices, 
— ^men  who  have  been  buffeted  in  the  fight, 
and  who  still  haunt  the  scenes  of  their 
former  victories,  testifies  to  this. 

SPECULATION  SOHETIMES   A  DISEASE. 

Speculation  is  in  some  people  a  disease  in 
the  blood  that  mounts  to  the  head.  Men  may 
be  cool  and  calculating  in  speculation ;  they 
may  bravely  witlistand  defeat  and  plan 
other  great  coups,  but  they  cannot  get  away 
from  the  sound  of  the  ticker,  or  the  excite- 
ment of  the  market,  after  having  won  or  lost 
a  fortune. 


TWO  GREAT  LUSINESS   BODIES 


Stocks  and  bonds,  —  money-exchanges, 
boards  of  trade — these  terms  convey  little 
meaning  to  the  many.  The  general  opinion 
prevails  that  dealings  in  the  stock  and  grain 
markets  savor  of  nothing  but  gambling.  To 
much  of  the  trading  in  the  great  exchanges 
of  the  world  this  stigma  must  attach.  On 
the  other  hand,  these  great  exchanges  fill  a 
needed  want  in  conmiercial  and  financial 
life,  for  which  America  has  of  late  years 
become  so  justly  famous.  Let  us  look  into 
the  character  of  the  men  and  operations  of 
these  great  markets,  which  send  out  their 
influence  to  every  portion  of  the  world. 

THE   NEW  YORK  STOCK  EXCHANGE. 

Of  greatest  influence  in  the  country, 
financially,  from  the  point  of  view  of  tlie 
speculator,  are  the  operations  on  the  New 
York  Stock  Excliange.  This  famous  bourse 
is  located  in  the  short  but  widely  known 


New  York  thoroughfare — ^Wall  street — and 
is  an  association,  of  limited  membership, 
made  up  of  men  who  gain  a  livelihood  by 
buying  and  selling  securities,  such  as  stocks 
and  bonds  of  the  great  railway  and  indus- 
trial cori>orations  of  the  country.  In  the 
majority  of  cases,  the  sale  of  these  securities 
is  for  third  parties,  who,  recognizing  that 
the  stock  exchange  is  the  trading  place 
where  such  investments  can  be  made,  com- 
mission these  brokers  to  transact  their  busi- 
ness for  them. 

OBIGINALLY    A    CONVENIENT    MABKET 
PLACE   FOB  SECUBITIES. 

From  this  statement  it  may  readily  be 
drawn  that  in  the  beginning  the  stock  ex- 
change served  simply  as  a  convenient  mar- 
ket-place where  the  best  bargains  could  be 
made  in  the  matter  of  investment  of  idle 
earnings.    Such  was  the  case,  and  the  prin- 
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sires  to  invest  with  a  view  to  a  good  profit 
on  his  investment.  He  commissions  a  mem- 
ber of  the  exchange  to  buy  for  him  a  certain 
number  of  shares  of  a  favorite  stock  or  bond 
issue,  at  a  stipulated  price.  The  broker  is 
paid  his  commission  for  transacting  the  nec- 
essary business  and  "A"  becomes  the  owner 
of  the  shares.  In  case  there  is  an  advance 
in  the  vahie  of  the  shares  by  reason  of  a 
bettennent  in  the  earnings  of  the  corpora- 
tion, thus  bringing  about  increased  interest 
or  dividends  to  the  owner,  *^A"  may  desire 
to  sell  liis  possessions.  In  that  case,  the 
broker  may  be  instructed  to  sell  the  stock 
and  A  makes  a  good  profit  on  his  investment. 
If,  however,  the  earnings  are  sufficient  for 
"A,"  he  may  hold  his  stock  indefinitely,  for 
the  dividends  that  accrue  to  him.  This  lat- 
ter proposition  is  the  more  legitimate  side 
of  the  investment. 

To  the  speculator  on  the  rise  and  fall  in 
stock  prices  is  due  the  business  of  buying 
on  margins.  This  has  entailed  an  operation 
called  "selling  short,"  which  is  truly  nothing 
but  stock  gambling. 

"MARGINS." 

Operations  on  "margins''  are  the  same  as 
those  cited  in  A's  transactions  save  that  in- 
stead of  buying  or  selling  the  stocks  or 
bonds  outright,  the  business  is  done  on  a 
margin — that  is  the  customer  puts  up  about 
1 0  ])pr  cent  of  the  value  of  the  stock  traded 
in,  and  the  broker  lends  the  money  at  a  fair 
rate  of  interest  with  which  to  complete  the 
business.  Thus  "A"  is  able  to  buy  heavily 
on  a  small  ca])ital.  The  trouble  that  often 
befalls  a  marginal  trader  is  that  in  an  er- 
ratic rise  or  fall  of  prices,  the  value  of  a 
stock  may  drop  below  or  rise  above  the  mar- 
gin put  up  by  the  customer,  in  which  event 
if  more  margins  are  not  put  up  by  him,  the 
broker  will  close  out  the  trade,  and  the  cus- 


tomer loses  the  amount  of  the  margin  de- 
posited. 

"SELLING  SHOBT." 

Short  sales  constitute  selling  stocks  or 
bonds  that  one  does  not  possess,  trusting  that 
conditions  in  the  market  will  result  in  a  de- 
pression of  prices  which  will  enable  the 
seller  to  buy  in  the  stock  or  bonds  at  a  figure 
lower  than  the  price  at  which  they  were  sold 
short,  thus  giving  the  seller  an  ultimate  prof- 
it. This  sale  is  a  contract  to  deliver  to  B 
by  A  a  certain  number  of  shares  at  a  given 
price.  Margins  are  also  put  up  on  short 
sales  so  that  in  case  prices  advance  instead 
of  declining  the  broker  who  sells  for  A  and 
consequently  has  lent  money  with  which  to 
complete  the  transaction  niav  be  indemni- 
fied  in  a  rising  market. 


"BULLS"    AND  "BEARS"— SLUMPS. 

It  might  be  well  to  define  a  number  of 
l)hrases  commonly  used  in  financial  circles, 
namelv: 

t,' 

A  "bull"  is  a  person  who  favors  an  ad- 
vaiicing  market  or  price  of  securities;  the 
term  is  su[)i)osoxlly  derived  from  the  action 
of  a  bull  in  tossing  things  upward. 

A  "bear"  is  one  who  favors  lower  prices; 
the  term  said  to  have  resulted  from  the  ac- 
tion of  a  l)ear  in  i)ressing  its  prey  to  the 
ground. 

A  "slump"  is  a  marked  depression  in 
prices. 

"PUTS." 

A  "put"  is  an  option  on  stocks  or  grains 
which  allows  the  seller  of  the  "put"  to  de- 
liver t-o  the  buyer  certain  stocks  or  grain  at 
a  price  stipulated  some  time  before  the 
transaction.  The  price  named  is  generally 
much  in  favor  of  the  seller  and  the  option 
enables  him  to  "put"  the  commodity  to  the 
l)urchaser  at  a  price  generally  higher  than 


BOUD  FOOD  FOR  BOVHD  MINVa 


SOLID  FOOD  FOB  SOUND  MINDS 


491 


the  market  figures.     This  transaction  is  at 
the  option  of  the  seller. 

"CALLS." 

"Calls"  are  options  just  the  opposite  to 
"puts,"  enabling  the  buyer  to  demand  the 
delivery  of  the  commodity  from  the  seller, 
generally  at  a  lower  price  than  the  market 
figure.  This  transaction  is  at  the  option  of 
the  buyer. 

THE  "POOL." 

A  "pool"  is  an  aggregation  of  specula- 
tors united  to  operate  in  certain  stocks  or 
commodities  on  exchanges.  In  railway  cir- 
cles a  pool  is  a  consolidation  of  interests  by 
which  certain  earnings  are  made  jointly  by 
a  number  of  roads  and  divided  among  the 
individual  members  of  the  pool  at  certain 
periods. 

THE   "CURB." 

The  "curb"  is  a  market  for  commodities 
not  listed  on  a  regular  exchange.  This  term 
derives  its  name  largely  from  the  fact  that 
such  trading  was  originally  done  on  the 
street  curb. 

THE  "BOOM  TBADEB." 

The  "room  trader"  is  a  member  of  the 
exchange  who  buys  and  sells  for  himself 
more  than  for  outside  customers. 

A   "CORNER." 

A  "corner"  is  a  condition  in  the  market 
when  all  the  available  supply  of  the  article 
traded  in,  has  been  absorbed  by  a  man  or 
clique  of  men.  This  situation  is  generally 
brought  on  by  very  heavy  short  sales.  The 
"shorts"  can  redeem  their  sales  only  from 
the  crowd  that  has  the  "corner,"  who  are  in- 
variably "bulls."  The  "bulls"  then  proceed 
to  j)ush  the  price  up  fabulously  and  the 
shorts  must  pay  the  difference  between  tho 
price  at  which  they  sold  and  the  price  set 


at  the  will  of  the  bulls.  This  condition  often 
brings  on  a  panic  and  sometimes  results  in 
the  bankruptcy  of  the  "shorts." 

CANARDS. 

It  is  no  uncommon  thing  for  the  stock 
market  to  fluctuate  violently  on  the  merest 
rumor  that  tends  toward  financial  depres- 
sion. Because  of  this  panicky  feeling  that 
often  exists  in  the  investing  public,  sj^ecula- 
tors  often  willfully  set  about  to  invent  ca- 
nards that  will  influence  prices  favorably  to 
their  operations. 

OTHER   STOCK   EXCHANGES. 

There  are  numerous  other  exclianges  than 
that  in  Wall  street,  among  which  are  those 
of  Chicago  and  Philadelphia,  the  Mining 
Exchanges  of  Boston  and  Denver,  and  sev- 
eral other  leading  cities.  In  Xew  Orleans, 
the  Cotton  Exchange  is  prominent  for 
operations  in  the  cotton  market;  the  New 
York  Cotton  Exchange  is  also  prominent  in 
this  trade. 

THE  CHICAGO  BOARD  OF  TRADE. 

Of  as  much  influence,  although  of  a  dif- 
ferent character,  is  that  exerted  by  the  Chi- 
cago Board  of  Trade,  an  exchange  on  which 
are  regulated  the  prices  of  the  grains  and 
provisions  of  the  world.  This  exchange  is 
governed  largely  after  the  same  manner  as 
the  Xew  York  Stock  Exchange,  excepting 
that  the  contracts  made  thereon  are  by  mem- 
bers of  the  board  for  delivery  of  certain 
amounts  of  grains  or  provisions  at  certain 
specified  times. 

"FTITTJRES." 

This  business  is  called  trading  in  "fu- 
tures" or  making  contracts  for  future  de- 
livery. 

At  the  outlet  it  might  be  supposed  that 
the  future  character  of  the  transactions  on 
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the  Chicago  Board  of  Trade  and  the  several 
boards  of  trades  in  tbe  principal  cities  pat- 
terned after  it,  were  purely  of  a  gambling 
type.  Such,  however,  is  not  necessarily  the 
case. 

CHICAQO  A  DICTATOS. 

Chicago,  from  its  location  in  the  Middle 
West,  the  center  of  the 
great  grain-bearing  coun- 
try, and  admirably  equipp- 
ed with  lake  and  rail 
connections  for  tranaport- 
ntion,  is  in  a  position  to 
dictate  the  nicivemcnt  of 
grain  to  a  groat  extent. 
At  Chicago,  are  also  located 
the  great  3to<-k  yards  and 
Blaughtering  lioiises  frmn 
which  (lie  world  receives 
its  siipjdy  of  meat  pro- 
visions. Inasninch  as  Chi- 
cago was  a  pioneer  in  the 
matter  of  grain  handling 
the  transactions  on  its 
board  of  trailo  gradually 
grew  t'l  juviportidiis  where 
tlioy  exerted  an  influence 
over  the  whido  world.  In 
this  city  are  located  the 
great  elevators  whence 
pours  forth  much  of  tho 
supply  of  the  world's 
bread  stuffs. 

Trading  on  the  board 
of  trade  is  done  to  a 
great  extent  in  cash  commodities,  in  wUieh 
event  the  business  is  simply  a  pnrchase  or 
sale  similar  to  that  over  any  ctmnter.  Pur- 
cliasps  or  sales  for  fulnre  delivery,  however, 
are  the  life  of  the  ixtard,  and  constitute  con- 
tracts for  the  delivery  of  grain  before  tliD 
hist  day  of  a  specified  month. 


THE  MONTHS  USED  FOB  "OFTIOHS." 
The  months  of  the  greatest  trading  are 
those  in  which  as  a  rule  the  grain  of  a  har- 
vest is  most  freely  delivered,  i.  e.,  Septem- 
ber and  December  for  spring  wheat,  and 
May  and  July  for  winter  wheat.  Other 
months  are  traded  in,  but  these  show  the 
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largest  transactions.  Com  is  dealt  in  most 
heavily  in  DecemWr,  ilay  and  July.  The 
contracts  for  these  future  deliveries  are 
called  "options."  Sales  for  fulnre  delivery 
in  almost  cver>'  case  are  "short"  sales.  Oc- 
casionally, traders  have  tho  cash  article  in 
hand  to  deliver,  and  make  sales  for  future 
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deliverj  when  prices  are  higli.  If  prices 
fall  off,  the  short  accoiiuts  may  be  "covered" 
without  regard  to  holdings  in  hand,  or  the 
holdings  may  be  delivered  on  the  contracts, 
which  is  tlie  usual  conrse  of  trading. 

A  TBEUENDOUB  VOLITUE  OF  TBAHSAO- 
TIOH. 
Naturally   there  is  tremendous  business 
on  the  greatest  of  grain  marts,  i>»rely  from 


mendation.  Through  the  methods  of  trad- 
ing in  futures, — trading  that  may  be  strict- 
ly legitimate, — the  price  of  grains  and  pro- 
visions is  regulated  in  such  a  manner  that 
the  grain  grower  and  the  provision  dealer 
receive  for  their  commodities  a  price  far 
more  equitable  than  could  be  obtained  by 
scntterf^l  transactions  through  middlemen, 
ranging  over  the  country.     In  the  Chicago 


a   speculative   point.     To   the  uninitiated,  Board  of  Trade  and  other  establi^ments 

such  business  may  appear  to  be  of  a  gamb-  tliat  have  sprimg  up  after  its  model,  center 

ling  natui-e.     Tliere  is,  however,  one  impor-  all  news  and  information  as  to  crops,     Sta- 

tant  afii)oet  in  which  it  deserves  much  com-  tistics  in  these  exchanges  show  with  great 


494 


SOLID  FOOD  FOR  SOUXD  MIXDS 


accuracy  the  probable  sapplj  and  demand 
of  the  world.  ITrom  tbcde  figures  fair 
prices  arc  set  on  the  world's  food  supply. 
In  case  of  great  changes  in  supply  and  de- 
mand, or  the  conditions  that  regulate  them, 
the  quotations  on  the  board  of  trade  are 
first  to  feel  the  eflFecta.  Thus  farmers  may 
avail  themselves  of  the  lx;st  prices,  and 
millers  may  rc^adily  c<^>ntract  for  the  wheat 
that  they  will  turn  into  the  next  years  flour 
supply,  knowing  accurately  the  prices  for 
sale  anrl  jnirchii.'^e. 

ODD  MOTIONS  AHD  SIGNALS. 

In  the  grain  trade  as  well  as  in  the  st^K-k 
market,  thero  are  in  con-itant  use  a  great 
numl>ffr  of  fAd  pliraj*^'S  and  signals,  which 


mean  much  in  great  transactions,  yet  'wiiich 
convey  little  meaning  to  the  public  at  large. 
Millions  of  dollars  worth  of  grain  change 
hands  on  the  motion  of  a  finger.  Deals  are 
turned  by  the  quick  fling  of  an  arm,  and  in 
general,  so  staunch  to  a  bargain  are  the  ope- 
rators that  manv  a  transaction  is  carried 
through  to  the  end  without  a  written  agree- 


SCEVES  or  THE  ''PIT.'' 

ment  of  any  kind.  The  scene  in  the  pits  of 
the  Chicago  lioard  of  Trade  wlien  tliis  wild 
trading  is  in  full  swing,  resembles  a  mob 
of  men  in  a  stjunpfde,  all  with  arms  in  air 
and  with  secmin^lv  no  wav  to  take  them 
down. 


INTERNATIONAL  LAW 


Between  countries,  as  within  them,  there 
exists  government  which,  while  of  the  high- 
est tyjie,  is  yet  of  an  anomalous  order.  In- 
ternational law  is  the  code  under  which  this 
government  of  the  family  of  nations  ope- 
rates. Ages  ag<i  the  dominating  j)rinciple 
that  existed  ainon^  harharie  trilx'S  was  one 
of  selfisliness,  tlif  prineipal  purpose  of  each 
[M?t1y  king  being  to  drfsjKiil  his  neighbor. 
Thus  warlarr;  was  ranii)ant. 

CONFEDEBATIONS,  BEPXTBLICS  AND  EM- 

FIBES. 

When  government  was  evolved  with  the 
growth  of  civilization  more  altruistic  ideas 
Ufrnii  t.(»  prevail  Ix^tli  among  individuals 
and  nations.  (  Vrtain  rulers  saw  that  it  was 
to  their  advantage;  to  ally  themselves  with 
neighlK)ring  governments;  peace  was  Ix^tter 
than  war.  This  lod  gradually  to  confedera- 
tions, and  later,  to  great  republics  and  em- 
pires.    We  see  in  the  coalition  between  the 


Grecian  states  against  Xerxes'  hordes  of 
Persians  this  idea  of  common  protection. 
Later,  Kome  gathered  to  itself  the  countries 
of  the  world.  Then  came  the  influence  of 
Christian  teaching  to  ameliorate  barbaric 
conditions. 

These  drifts  in  governmental  life  indi- 
cated the  eventual  trend  toward  more  per- 
feet  fraternity  and  altniism.  In  these 
crude  agreements  and  treaties  we  see  the 
tendency  toward  the  more  complex  system 
of  international  law  as  we  know  it  to-dav. 

Bv  law  one  und(;rstands  a  rule  or  man- 
date  enunciated  by  a  ])ower  able  to  enforce 
its  orders.  In  the  strict  sense  of  the  word 
there  can  1x3  no  international  "law,"  for, 
the  enforcement  of  such  laws  presupposes  a 
sovereignty  alK>vc  all  governments  subject 
to  this  law,  to  enforce  it.  Of  course  this 
does  not  exist,  and  in  as  much  as  every  coim- 
try  is  jealous  in  tlu^  extreme,  of  its  rights  of 
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independence  and  sovereign  power,  submis- 
sion to  the  law  by  offenders  is  the  only 
method  of  enforcement  save  by  war.  Yet 
in  this  late  day  commerce,  the  interests  of 
trade  and  the  interchange  of  citizenship  be- 
tween different  countries,  have  united  the 
most  enlightened  nations  into  a  family.  In 
this  imaginary  family  laws  are  self  im- 
posed, Governments,  and  through  them 
their  citizens,  simply  agree  to  preserve  cer- 
tain fundamental  principles  laid  down  and 
understood,  as  beneficial  to  all  mankind. 

All  sorts  of  sources  are  tapped  to  make 
up  tliis  body  of  law.  Common-custom  agree- 
ments between  nations  such  as  treaties,  pro- 
tocols, etc.,  conventions  between  nations, 
called  to  frame  rules  for  international  gov- 
ernment, resolutions  by  peace  congresses, 
and  the  like,  all  give  to  this  law  certain  au- 
thority. In  custom  we  see  embodied  the 
ideas  of  equity.  If  armies  and  navies  must 
go  to  war,  let  it  be  done  in  as  humane  a  man- 
ner as  possible.  Custom  also  dictates  a  gen- 
eral Christian  spirit.  Where  certain  na- 
tions agree  to  do  or  not  to  do  certain  things 
])y  treaty,  these  agreements  eventually  have 
some  force  and  influence  in  similar  direc- 
tions, with  other  nations.  Where  conven- 
tions of  public  spirited  people  or  delegates 
from  different  nations  meet,  empowered  to 
draft  rules  for  general  conduct,  great  weight 
is  carried. 

THE     FLAG     OP     TBXJCE— BED     CB08S — 
TBEATMENT   OF   FBISONEBS. 

Thus  we  see  the  flag  of  truce  recognized 
generally  between  the  armies  of  combating 
nations.  Through  this  growth  of  a  more 
kindly  spirit  we  sec  better  treatment  of  pris- 
oners and  the  recognition  of  the  Red  Cross 
of  the  hospital  corps.  All  nations  likewise 
concur  in  numerous  laws  which  are  for  the 
good  of  all.     In  this  category  falls  the  law 


that  pirates  are  the  foe  of  all  mankind  and 
shall  be  punished  by  death.  No  inmiimity 
is  enjoyed  by  a  pirate  even  if  protected  by  a 
nation's  flag. 

Naturally  agreements  or  treaties  between 
nations  are  expected  to  be  observed,  else  they 
would  not  have  been  made.  These  agree- 
ments upon  proper  authority,  become  an  in- 
tegral part  of  the  law  of  the  signatory  na- 
tions. It  is  the  duty  of  each  nation  which 
is  a  party  to  the  treaty  to  obey  it  to  the  let- 
ter, to  abrogate  temporarily  any  of  its  laws 
which  come  in  conflict  with  tlie  compact, 
and  to  compel  its  citizens  to  uphold  it.  Thus 
two  nations  may  make  tariff  agreements 
which  bind  them  alone ;  or  they  may  agree 
to  deliver  up  certain  malefactors,  such  as 
murderers  and  other  criminals.  In  extreme 
cases  of  breach  of  treaty,  war  is  the  alter- 
native to  protect  the  injured  country's 
rights. 

Conventions  occasionally  are  held  by  rep- 
resentative men  of  civilized  nations,  to  dis- 
cuss conditions  of  the  nations  of  the  world. 
Present  at  these  conferences,  if  they  are  of 
importance,  are  men  delegated  by  govern- 
ments, many  of  them  in  power  to  draft 
laws  favorable  to  their  particular  countries. 
Thus,  certain  rules  have  been  laid  down  for 
all  nations  which  arc  beneficial  to  each  alike, 
as  in  time  of  war.  These  rules  can  be  broken 
only  on  penalty  of  severe  punishment  of  the 
one  guilty  of  the  violation.  Some  of  tlie 
international  laws  that  have  been  drafted 
and  held  obligatory  on  civilized  nations  in- 
clude the  recognition  of  the  flag  of  truce 
and  the  hospital  flag  referred  to.  Others 
draftetl  have  ruled  that  during  war  ship- 
ping of  neutral  countries  shall  not  be  mo- 
lested ;  that  privateering  shall  be  abolished ; 
that  blockades,  to  be  binding,  must  be  in 
fact,  and  must  be  maintained  by  a  force 
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large  enough  to  prevent  access  to  the  ene- 
my's ports,  and  that  murderous  methods  of 
warfare  shall  not  be  permitted. 

TBIBTTKALS      FOB       ENFORCEMENT      OF 

TBEATIES. 

Naturally,  tribunals  must  exist  to  en- 
force the  rules  of  international  conventions 
and  treaties.  Since  international  law  en- 
ters into  the  body  of  the  law  of  a  land,  its 
higher  courts  generally  interpret  it.  Thus, 
in  the  United  States  the  Supreme  Court  is 
the  adjudicator  of  disputes  over  the  law 
and  in  England  the  Iligli  Court  of  Ad- 
miralty generally  acts. 

In  order  to  be  properly  represented  in  the 
various  countries  of  the  world  each  govern- 
ment appoints  diplomatic  and  cons^ular 
forces  to  be  present  all  the  time  in  the  prin- 
cipal capitals  and  cities  of  the  other  nations. 
An  ambassador  or  minister  is  an  official  ap- 
pointed directly  by  the  chief  executive  of  a 
coimtry  to  the  court  or  head  of  the  govern- 
ment of  another  nation.  Generallv  these 
appointments  are  confirmed  by  legislative 
br)dies.  These  men  look  after  the  interests 
of  their  s^)vereign  or  country,  in  the  foreign 
state,  the  diplomatic  agent  taking  care  of 
governmental  conditions,  arranging  treaties, 
etc.,  and  the  consular  service  taking  note  of 
commercial  con<litions  and  repiU'ting  them 
to  the  home  country  for  the  benefit  of  mer- 
chants  and  traders.  The  jx^culiar  ])osition 
of  these  officials  abroad  has  laid  down  an- 
other law  between  nations  that  renders  them 
and  their  families,  houses,  and  public  rec- 
ords inviolable  in  time  of  strife  between 
countries.  From  this  courtesy  allowed  by 
one  sovereign  power  to  another,  there  has 
growTi  up  a  fictitious  notion  that  the  sov- 
ereignty of  a  country  follows  its  flag,  and 
that,  temporarily,  the  ship  of  a  country 
floating  its  flag  in  a  foreign  port,  or  a  dip- 


lomatic or  consular  residence,  is  actually 
the  land  of  the  country  whose  flag  is  flown. 
Such  of  course  is  not  the  case,  but  by  agree- 
ment, ships  and  officials  are  given  time  to 
leave  a  country  unmolested  and  in  safety^ 
even  after  war  has  been  declared. 

AMBASSADOBS   AND  CONSTTLS. 

The  duties  of  these  officials  are  of  great 
importance  and  of  great  variety.  The  min- 
isters often  assume  tlie  duties  of  the  con- 
suls, and  the  consuls  or  agents  of  one  coun- 
try sometimes  assume  the  duties  of  consuls 
or  representatives  of  another  country,  when 
the  latter's  officials  have  to  abandon  their 
places  because  of  war.  The  consul  looks 
after  the  ])rosperity  of  his  country  from 
abroad,  sending  reports  that  will  show  mer- 
chants the  Ix^st  way  to  meet  competition  in 
the  country  to  which  he  is  .accredited. 

ABBITBATION,      MEDITATION     AND    IN- 
TERVENTION. 

Arbitration,  mediation  and  intervention 
are  the  methods  by  which  disputes  between 
countries  are  often  brought  to  an  end.  ( Wn- 
tries  arc  very  jealous  of  their  sovereign 
])owers  and  .seldom  jx^rniit  of  interference  of 
third  parti^\s  in  thoir  troubles.  Yet,  some- 
times, third  parties  step  in  to  suggest  a  ces- 
sation of  warfare  when  the  struggle  is  car- 
ri(Ml  to  a  i^VQixt  and  cruel  extreme.  Nations 
have  to  resort  sometimes  to  war  to  clear  the 
atmosphere  of  disturbances.  It  is  the  only 
way  where  combatants  will  not  arbi- 
trate.  Often,  however,  even  after  war,  the 
warring  nations  will  suggest  committees  to 
meet  and  arbitrate  the  questions  at  issue  for 
them.  This  is  generallv  done  by  each  coun- 
try  appointing  one  party  and  these  choosing 
a  third,  the  decisions  of  the  joint  body  he- 
ing  accepted.  Some  great  disputes  have 
been  settled  in  this  manner. 
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Sometimes  a  nation  watches  an  unequal 
struggle  between  two  powers,  too  long  pro- 
tracted. Then  it  may  offer  its  good  services 
between  the  struggling  contestants  in  the 
hope  of  settling  the  disturbance.  This  is 
called  mediation  and,  generally,  is  not  un- 
kindly received,  even  though  it  is  refused. 
The  third  form  of  intervention  is  where  a 
powerful  nation  simply  steps  in,  takes  mat- 
ters in  its  own  hands  and  enforces  peace. 
This  is  intervention,  such  as  the  United 
States  used  in  the  war  between  Spain  and 
Cuba.     This  method  is  seldom  resorted  to. 

INTEBNATIONAL   CONVEIJTION  AT  THB 

HAaUE. 

One  of  the  most  notable  conventions  for 
international  law  framing  was  that  called 


the  Peace  Conference  held  at  The  Hague, 
at  the  instance  of  the  Czar  of  Russia,  in 
1899.  Here  the  question  of  universal  dis- 
armament was  discussed  with  the  view  to 
universal  peace.  The  nations  were  by  no 
means  willing  to  disarm  themselves.  One 
agreement  arrived  at,  however,  was  for  a 
permanent  peace  or  arbitration  board  for 
the  settlement  of  all  disputes  between  the 
signatory  powers.  Any  of  these  nations 
which  was  a  party  to  the  agreement  may 
now  feel  fully  authorized  to  step  in  and  ask 
for  a  cessation  of  hostilities,  although  such 
action  on  the  part  of  the  United  States  gov- 
ernment in  the  late  war  between  Great  Brit- 
ain and  the  South  African  Republics  was 
not  well  received. 


POLITICAL  ECONOMY 


Political  economy  is  that  branch  of  social 
seiouce,  or  economy  of  the  nation  as  a  house- 
hold, which  treats  of  the  production  of 
wealth  and  its  application  to  the  well-being 
f>f  society.  The  word  "political"  is  not  used 
in  the  ordinary  sense,  but  simply  as  it  ap- 
plies to  the  body  politic — the  city  or  state. 
In  other  words,  political  economy  is  the  sys- 
tematic arrangement  of  the  laws  which, 
under  the  present  system  of  competition, 
govern  the  relations  of  man,  whether  indi- 
vidual or  social,  to  the  objects  of  his  de- 
sires. 

FOXrNDATION  OF  THE  SCIENCE. 

The  science  is  based  on  four  elemental 
principles:  1.  The  unlimited  desire  of  man 
for  the  development  of  nature's  resources. 
2.  The  conveniences  and  comforts  of  civ- 
ilized life,  which  are  to  be  enjoyed  only  as 
the  result  of  human  labor.  3.  The  right  of 
property  in  the  fruits  of  labor,  established 


by  individual  exertion  with  the  idea  of  ex- 
elusive  jK>8session^  as  a  natural  consequence. 
4.  The  natural  possibility  and  right  of  ex- 
change of  the  fruits  of  labor  attending  the 
right  to  property.  All  these  things  touch 
the  sphere  of  man's  social  life  with  its  mani- 
fold and  complicated  relations,  from  which 
proceed  the  most  powerful  incitements  to 
stimulate  desire,  to  nerve  up  labor,  to  main- 
tain rights  and  to  multiply  and  distribute 
the  innumerable  elements  of  wealth.  The 
study  of  political  economy  delves  into  man's 
wants,  nature's  resources,  the  statistics  of 
human  invention  and  industry,  and  the 
principles  which  should  obtain  in  social  re- 
lations. Self-interest  is  regarded  as  the  uni- 
versal motive  of  human  action,  and  in  this 
study  of  prime  interest,  are  the  mutual  rela- 
tions and  intercourse  of  men  as  governed 
by  that  motive.  It  takes  it  for  granted  that 
labor  is  irksome   in  most  cases,  and  that 
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every  man  is  striving  to  obtain  the  utmost 
possible  gratification  with  the  least  possible 
effort, 

WEALTH. 

Since  wealth,  the  fruit  of  labor  and  de- 
sire, is  the  principal  thing  about  which  this 
science  treats,  a  clear  idea  of  what  wealth 
is  should  be  obtained  at  the  outset.  The 
term  wealth  embraces  all  useful  things 
which  can  be  appropriated  and  exchanged. 
This  naturally  combines  utility,  or  fitness 
to  gratify  desire,  and  fitness  to  be  seized  and 
held  in  exclusive  possession.  It  ijs  an  error 
to  identify  wealth  with  money.  Money 
measures  things,  and  to  a  certain  extent  is 
a  medium  of  exchange  for  all  things,  but 
it  makes  up  only  a  small  part  of  wealth. 
It  is  desirable  not  for  what  it  is,  but  for 
what  it  can  purchase.  It  is  also  an  error  to 
regard  as  wealth  such  things  as  mortgages, 
bonds,  stocks  and  the  like.  These  are  sim- 
ply indications  of  wealth  which  exists  in 
anotlier  form.  These  are  signs,  not  sub- 
stance. It  is  also  an  error  to  exclude  from 
the  list  of  the  things  that  make  up  wealth, 
a  song,  speccli,  or  other  things  that  are  not 
tangible  or  durable. 

VALUE  AND  PBICE. 

In  distinction  from  wealth,  we  have  a 
term  "value,"  which  is  only  a  vague  way  of 
expressing  tlie  desirability  of  an  object. 
Value  is  i)urchasing  power,  or  that  quality 
which  gives  an  object  power  to  command 
other  objects  in  exchange.  Price  is  a  term 
distinct  from  value,  in  that  it  has  reference 
to  a  single  article, — money.  To  illustrate 
the  diflFerence  between  the  tonus  value  and 
price,  it  may  be  said  there  can  ])e  no  general 
rise  or  fall  of  all  values,  but  there  may  1x5 
a  general  rise  or  fall  of  prices,  from  the  in- 
flation of  currency,  or  some  similar  cause 


that  affects  money,  which  is  the  only  object 
by  which  all  things  are  compared.  Value 
also  is  distinct  from  utility,  for  anything 
that  gratifies  a  desire  is  of  value,  but  some 
things  of  tlie  highest  utility,  such  as  air, 
light,  or  water  have  no  exchangeable  value. 
Thus  it  mav  be  said  that  value  has  two  ele- 
ments,  viz. :  utility  and  cost,  or  the  diffi- 
culty of  obtainment  measured  by  the 
amount  of  labor  necessary  to  secure  the  ob- 
ject. 

PBODUCTION    AND    DISTBIBXJTION. 

From  this  point  the  study  of  political 
economv  branches  in  several  directions. 
Production  and  its  methods  and  means, 
such  as  natural  resources,  labor,  and  capital, 
should  1)0  considered.  The  distribution  of 
wealth  such  as  proix^rt}',  wages,  profits  and 
rent,  also  come  in  for  study.  Then  there 
follow  the  study  of  the  exchange  of  wealth, 
of  the  laws  which  govern  value,  the  rise  and 
fall  in  prices,  the  stability  of  currency  or 
money,  the  supply  and  demand  which  regu- 
late prices,  and  other  similar  conditions. 
There  is  also  the  influence  of  societv  at 
hir][]:o,  and  of  gr)vernnient,  u])on  wealth,  its 
nu^tlioil  of  j)ro<hiction,  etc. 

PROTECTION    AND    THE    "BALANCE     OF 

TRADE." 

From  the  study  of  this  science  it  has  been 
thought  at  times  that  a  nation  could  be  regu- 
lated the  same  as  a  household,  by  adjusting 
the  getting  and  s])ending  of  the  national 
wealth.  Thus  have  arisen  doctrines,  now 
in  the  main  discarded  bv  e<?onomists,  such 
as  that  of  "the  balance  of  trade,"  which 
teaches  that  trade  with  any  nation  is  profit- 
able onlv  when  more  can  ]ye  sold  to  that  na- 
tion  than  is  bought  from  it.  The  system 
of  lx>unties  upon  sj)ecial  trades  arose,  and 
similarly,  has  grown  up  to  the  great  system 
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of  protection  to  native  industry,  which  has 
marked  the  revenue  policy  of  the  United 
States  for  many  years  past.  Following  the 
laws  and  theories  on  this  question,  have 
arisen  numerous  schools  of  economists,  who 
believe  that  their  particular  tenets  consti- 
tute the  cure  for  all  ills.  Among  these 
schools  are  the  socialists,  the  communists, 
the  single-tax  followers,  and  even  the 
anarchists,  who  believe  in  no  government. 
In  the  space  permitted  here,  it  is  not  pos- 
sible to  treat  of  the  details  of  the  numerous 
laws  which  make  up  this  science.  Those 
subjects  most  important  for  consideration 
are  the  actual  methods  that  have  been  put 
into  use  by  governments,  or  have  heen  made 
tlie  rallying  cry  of  some  political  party. 

FBEE  TBADE. 

Free  trade  is  a  term  expressing  a  princi- 
ple which  has  been  used  to  a  great  extent  as 
a  party  platform  for  the  Democratic  party 
in  the  United  States.  Trade  consists  in 
buying  and  selling. 

There  is  free  trade  when  there  is  no  in- 
terference with  the  natural  course  of  buy- 
ing and  selling,  if  such  interference  be  in- 
tended to  improve  or  otherwise  to  influence 
trade.  It  is  necessary  to  keep  this  distinc- 
tion in  view,  because  there  are  many  laws 
not  contrary  to  the  spirit  of  free  trade, 
which  interfere  with  buying  and  selling. 
For  instance,  it  is  imlawful  to  deal  in 
slaves,  because  we  do  not  acknowledge  the 
right  of  one  human  being  to  be  the  owner 
of  another ;  it  is  unlawful  to  sell  intoxicat- 
ing spirits  Avithout  having  obtained  a  li- 
cense, because  the  tax  for  the  license  brings 
revenue  to  the  treasury,  and  intoxicating 
spirits  are  a  commodity  which  it  is  advisr 
al)le  to  tax  in  preference  to  the  common, 
nei^essaries  of  life,  or  even  harmless  luxur- 
ies.    Many  of  the  last  named  cannot  be 


brought  into  this  country  without  paying 
customs  duty.  In  some  countries,  however, 
this  tax  is  for  revenue  merely,  and  is  a  re- 
straint on  trade. 

IHFOBTS  AHD  BZFOBTS. 

The  many  attempts  made  by  governments 
to  regulate  trade  for  the  purpose  of  benefit- 
ing the  communities  over  which  they  rule, 
may  be  divided  into  two  great  classes :  the 
one  prohibiting  the  exportation  of  commo- 
dities, and  the  other  encouraging  exporta- 
tion and  prohibiting  or  discouraging  im- 
portations. The  former  was  the  old  rule 
in  many  countries.  It  was  supposed  that 
the  wealth  of  the  country  depended  on  re- 
taining within  its  limits  certain  productions 
of  native  growth  or  industry,  and  their  re- 
moval out  of  the  country  was  prohibited  or 
restrained.  Until  a  late  period,  the  expor- 
tation of  machinery  was  prohibited  in 
some  countries,  but  this  was  an  exceptional 
remnant  of  the  old  rule  which  had  vielded 
to  its  converse,  in  which  it  was  maintained 
that  exportation  is  the  source  of  wealth,  and 
importation  is  a  wasting  of  the  nation's 
wealth. 

NATIONS  LIKE  INDIVIDUALS,  IN  TBADE. 

Nations  are  like  individuals,  making  in 
trade,  profit  on  what  they  buy  and  sell. 
Whatever  communities  import  they  pay  for 
by  exports.  This  can  be  shown  by  analysis 
'  in  any  class  of  national  transactions.  If 
we  pay  for  the  goods  we  import  by  bills  of 
exchange,  these  bills  represent  goods  export- 
ed, otherwise  they  would  not  be  paid.  If 
we  pay  for  goods  in  money,  it  is  the  same 
thing.  It  is  a  sort  oif  a  dynamic  law  that  ex- 
portation causes  importation  just  as  a  va- 
cuum is  filled  up  by  air. 

As  applied  to  the  individual,  and  not  to 
the  nation,  free  trade  is  the  right  of  every 
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man  to  do  as  he  pleases  with  his  capital  and  and  a  feeling  of  intenlependence  creates  m 
abilities ;  and  as  the  general  desire  of  man  conmiiMi  in:erest,  ont  of  which  gn>w  ibe  ties 
is  to  improve  his  con«iiti«>ny  and  in  fact,  the  of  abiding  friendship.  The  naticms  of  men 
great  majority  are  thor»>iighIy  devoted  to  are  of  one  bIo«:J  and  o>nstitnie  one  familjr; 
this  purj^»se,  the  interests  of  the  nation  at  and  all  the  face  of  the  earth,  with  its  great 
large  caun< ^t  l«e  in  lietter  hantis  than  in  th««se  diversity  of  res-i-nrces  and  pm-inctiotts.  Is 
of  men,  who,  in  increasing  their  own  "srealtli.  given  to  the  one  human  race.  In  riew  of 
are  increa>ing  the  wealth  of  the  piiMic.  Free  these  thing?,  we  are  jusrinel  in  saying  that 
trade  expresses  the  principle  that  a  nation's  the  presimiptivn  is  stn>ng:y  in  favor  of  free 
wealth  and  pr»>sf«erity  are  Ic-st  pr»>m«'ted  by  trade.  On  the  adv.:<atos  of  pp>teetiMn,  is 
securing  the  iin:;':«st  fr^-»]«>m  fvr  the  ex-  thr»>wn  the  :ur»]en  of  pn»f  of  thes«>iindiiea8 
change  of  all  c«>mini>i::ies  among  its  own  or  the  pTinoij'Ie  of  restriction.  Let  us  kok 
pe«>ple,  and  with  tLe  pie»'ple  of  <>ther  oun-  at  <»>me  of  the  arguments,  pn>  and  c»:»n. 
tries.  In  o  ntra.iistinetion  with  free  trade.  It  is  sail  pr^.te^.^tion  is  n^.^essary  to  secure 
prcitecti«:n  expre?^^^  the  principle  tLa^  in  that  variety  of  ii^'iiistry  an«i  that  lalance  of 
order  t«>  pr»>mote  Lonie  :n»iurtry,  the  i::;p»:»r-  «iirerent  in«:tistries  wLich  are  essential  to 
tat  ion  of  oenaia  articles  fniu  oimtrics  a  p^>ple's  pr*;-sp<rity.  Every  c»>tinrry  has  a 
where  they  can  te  pr>iui>r»i  cheai^-r  than  at  great  variety  •:■:  r€<->iiTVvs,  an^i  ie  develop- 
home,  ^houM  l^  proLil  i:»>i.  or  restricted  by  ment  of  all  its  res*>un.'es  or^ndtice?  ^>  irs 
heavv  dtities.  irreatt^t  wea'.th.  Ainon^  the  r-r-pularion  of 
OPPOSIKG  THEOBIES.  every  0'ur.:rv  tLere  is  a  orresp-J-t-iis^  'ii- 
Ii  :*  aenera/.v  al:r.i::e.i  Iv  I.  -.a  par:ie<  ver>f:y  .>:  r.a::Te  ta'.en:.  an-i  lator  Ls  ni.r^t 
that,  :'.r-re:i.:-a".:y.  :\x-  YU.-^VLv:.\<wii  \>  in  eftvrlve --vL..:.  every  one  Lass^Vf*  ivrdvicg 
fav-.r  .  :  fr«  :r;Jie.     F-r  all  eu-nvKiie  pr.-  ''^'-^'^  -• »"  ^'^■^-  ^'-  '-^  '^•>*'  -"^^    The  a-.-nial 

d'                    ••                           ■■          *                               •                   ■•■■  f*«^*»"-«i'''-':".'.'»"»-^c..'*'Ti    .s  .''■•''•'•''■'▼*  T  *•  V"    !*.:.»"»-»•    *^ 

I  ^^-.  ».-.■»-   ,.-    »  ^. ,,    .^►^.    ..,-,,  -  -^   --»-»■-. ;.  .'■    -.»'•  *»."--^    ..-'^    '^'.^-t-rr   .^^    .v.^..^.^  u.»   art-    ^^r"  ■  •  .  *-r»*. 

everv  rrs-  *••   i    v  :.;••  l.e  .vi'l  wi:-.  ;.:>  .w:i,       ^"^-  

...  A  DIVERSITY  OF  OCCTJPATIOSSw 

rii::.*-  ■  f  •■•':.-r-.  A:.v  '.aw  n  -'rir^in::  ••.»:  :r»:v  A  'iiT-r-i'v  .  f  .•■'■'.::.a:i"i:5  :i:akt?s  a  b me 

excLLii.i:-^-  •  f  •  no  :-'r!ii  «'f  r-rr^irtv  f.  r  ar.v  ii.arkvt  : -r  all  ^■■^:.-  ••:  :  r-r-:ot>,  favinirc'-f': 

sal.  i:.:.vro::r  ri^i.:.     The  >  ^-ial  i:.-::no:-  "f  ::::;"";il  :.•  1:  ::l::r--  a::-i  0  •tntiivs.  intcrnests. 

nirn  T'r-:!.:-t  tL»*!:i  t"  :?;o  I'ra.-ti'.-al  a-r-  vti-n  Variel  ::.  iv.-*r^-  fav.  r?  the  ?-viaI  and  nionil 

•           "•••••••1                                 ««  ■»                                                                          ■                                              •                               •..                                        f 

•■                                 •                                                                                                                                                          X  k                 m.                            \                                                  ^ 

nati'-ns  ••:  :Lt-  earth  tf  n  is  tvilentlv  t;.  es-  i<lliii:z  t.  ■  n- 1 1--*  artin  in  the  lines  of  recti- 

V«*  •-•«..««      ..*fr»«      >...».  .h\X^     IT.  .»1  .  *' •11'*     1»^™.'LL    ftl     l.'ii>«>  .  V»'j»tr    ^».'a     ^•t^..*:   • '.  .trli'.v. 

of  r*r^  v- ar.I  c>  *:  V.  ill.    Frit  I  y  the  mutual  The  alv.va>-  «•:   the  protective  system 

exchan^v-  -f  v;;l"r:-s,  ':ir»->'*!-t  r<"»'»ples  l^V'ine  str»:'nirlv  ar:r::i  t::at  it  :>  necessarv  to  secure 

acqnainteii  ani  a-^i::li.ate'i  with  each  other,  divers:de«i  in-itistry.     Foreign  competitioii 
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crushes  out  the  home  production  of  all  but 
the  crudest  and  coarsest  articles  of  manu- 
facture, and  prevents  the  establishment  of 
varied  industry,  unless  the  government  in- 
terferes to  restore  the  equilibrium  by  dis- 
couraging imports.  Superior  natural  re- 
sources or  more  abundant  capital,  or  cheap- 
er labor,  or  greater  skill  and  better  im- 
proved machinery,  may  enable  manufactur- 
ers in  another  country  to  produce  certain 
articles  more  cheaply  than  they  can  be  pro- 
duced at  home.  If  the  way  is  open,  the 
coimtry  having  these  advantages  can^,  at 
first,  control  the  marketing  of  these  articles 
in  a  country  less  favored  in  this  respect 
Having  once  gained  that  control,  it  will  do 
all  in  its  power  to  keep  it. 
INTBODUCTION    OF    A   NEW  INDTTSTBY. 

The  introduction  of  a  new  manufacture 
is  a  matter  of  costly  experiment,  and  indi- 
viduals should  not  be  expected  to  bear  the 
whole  burden  of  carrying  it  on  at  their  own 
loss,  or  grvixt  risk,  imtil  they  are  strong 
enough  to  compete  with  those  who  have  had 
a  long  training  and  successful  experience. 
It  is  contemplated  that  this  burden  will  bo 
but  temporary,  and  will  be  more  than  com- 
pensated for  by  the  greater  ultimate  benefits 
of  a  diversified  industry  fully  established. 
Protection  is  needed  to  nurse  our  manufac- 
tures in  their  infancy,  and  to  hasten  their 
development. 

Foreign  competition  bears  directly  and 
hardly  on  the  wages  of  labor.  The  general 
rate  of  wages  in  our  country  is  higher  than 
elsewhere.  Protection  is  also  said  to  be 
a  necessary  means  of  maintaining  national 
independence.  It  is  of  the  highest  impor- 
tance that  a  nation  in  the  time  of  war  should 
be  independent  of  foreign  countries,  with 
respect  to  supplies  for  subsistence,  etc  The 
advantage  of  a  home  market  for  agricul- 


tural products  presents  a  strong  reason  in 
favor  of  protection,  because  many  products 
are  perishable.  It  is  also  regarded,  as  be- 
fore stated,  as  favoring  tlie  fullest  and  best 
application  of  the  principle  of  the  division 
of  labor. 

Protection  is  often  advocated  and  used 
as  a  means  of  retaliation  for  commercial 
disabilities  imposed  by  other  nations..  A 
foreign  government  bars  out  our  products 
and,  in  turn,  we  refuse  to  receive  theirs. 

Aside  from  these  causes  for  the  protecr 
tion  policy,  of  which  the  Republican  party 
in  successive  administrations  of  tlie  United 
States  government  has  been  the  best  expo- 
nent, political  jx)licy  may  be  pointed  out 
as  one  favorable  argimient.  The  business 
commimity  in  this  country  has  adjusted  it- 
self to  the  protective  tariff,  and  anything 
that  threatens  to  disturb  the  ])resent  system 
causes  alarm  in  manufacturing  and  other 
business  centers,  whether  warranted  or  not. 

PBOSPEBITY. 

Gradually,  a  gixxl  many  i^ox)2)le  have  come 
to  believe  that  inasmuch  as  great  pr(>s[)erity 
has  folloAved  the  protective  i:)olicy,  it  will 
continue  so  to  do.  Moreover,  tlie  revenues 
of  the  country  have  l)een  so  large  from  cus- 
toms duties  that  the  country  has  greatly  in- 
creased its  national  wealth,  and  on  a  similar 
scale  the  protection  of  certain  industries  has 
been  so  marked  that,  l>ecoming  monopolies, 
almost,  of  the  entire  trade  in  their  particu- 
lar branches,  they  have  dominated  the 
world,  and  largely  increased  the  influence 
of  the  United  States. 

On  the  other  hand,  we  have  a  goodly  ar- 
ray of  argument  against  protection.  Fore- 
most, because  what  is  known  as  the  "Iowa 
idea,"  formulated  by  a  se<jtion  of  the  party 
that  has  fostered  protection,  is  that  heavy 
tariffs,  such  as  have  been  enforced  for  this 
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man  to  do  as  he  pleases  with  his  capital  and 
abilities ;  and  as  the  general  desire  of  man 
is  to  improve  his  condition,  and  in  fact,  the 
great  majority  are  thoroughly  devoted  to 
this  purpose,  the  interests  of  the  nation  at 
large  cannot  be  in  better  hands  than  in  those 
of  men,  who,  in  increasing  theiir  own  wealtlu, 
are  increasing  the  wealth  of  the  public.  Free 
trade  expresses  the  principle  that  a  nation's 
wealth  and  prosperity  are  best  promoted  by 
securing  the  utmost  freedom  for  the  ex- 
change of  all  commodities  among  its  own 
people,  and  w^ith  the  people  of  other  coun- 
tries. In  contradistinction  with  free  trade, 
protection  expresses  the  principle  that  in 
order  to  promote  home  industry,  the  impor- 
tation of  certain  articles  from  countries 
where  they  can  be  produced  cheaper  than  at 
home,  should  be  prohibited,  or  restricted  by 
heavy  duties. 

OPPOSING  THEOBIES. 

It  is  generally  admitted  by  both  parties 
that,  theoretically,  the  presumption  is  in 
favor  of  free  trade.  For  all  economic  pro- 
cesses and  results  in  their  general  aspect, 
the  law  of  free  trade  is  most  favorable. 
The  right  of  property  implies  fnxjdoui  for 
every  one  to  do  what  he  will  with  his  own, 
providing  he  does  not  infringe  upon  tlie 
rights  of  others.  Any  law  restricting  the  free 
exchange  of  one  form  of  ])roperty  for  any 
other,  or  its  free  transfer  from  one  place  to 
another,  is  a  violation  of  a  natural,  univer- 
sal, inherent  right.  The  social  instincts  of 
men  prompt  them  to  the  practical  ado])tion 
of  this  principle  of  freedom  of  exchange. 
Free  commercial  intercourse  between  the 
nations  of  the  earth  tends  evidently  to  es- 
tablish their  mutual  relations  upon  a  basis 
of  peace  and  good  will.  But  by  the  mutual 
exchange  of  valuers,  different  peoples  become 
acquainted  and  assimilated  with  each  other, 


and  a  feeling  of  interdependence  creates  a 
common  interest,  out  of  which  grow  the  ties 
of  abiding  friendship.  The  nations  of  men 
are  of  one  blood  and  constitute  one  family ; 
and  all  the  face  of  the  earth,  with  its  great 
diversity  of  resources  and  productions,  is 
given  to  the  one  human  race.  In  view  of 
these  things,  wo  are  justified  in  saying  that 
the  presumption  is  strongly  in  favor  of  free 
trade.  On  the  advocates  of  protection,  is 
thrown  the  burden  of  proof  of  the  soundness 
of  the  principle  of  restriction.  Let  us  look 
at  some  of  the  arguments,  pro  and  con. 

It  is  said  protection  is  necessary  to  secure 
that  variety  of  industry  and  that  balance  of 
different  industries  which  are  essential  to 
a  people's  prosperity.  Every  country  has  a 
great  variety  of  resources,  and  the  develop- 
ment of  all  its  resources  conduces  to  its 
greatest  wealth.  Among  the  population  of 
every  country  there  is  a  corresponding  di- 
versity of  native  talent,  and  labor  is  most 
effective  Avhcn  every  one  has  scope  for  doing 
that  for  which  he  is  bcvSt  fitted.  The  actual 
wants  of  men  are  etjually  diverse,  and  the 
highest  happiness  of  a  conmiunity  depends 
ujx)n  the  degi-ee  in  which  all  are  provided 

for. 

A  DIVEBSITY  OF  OCCUPATIONS. 

A  diversity  of  occupations  makes  a  homo 
market  for  all  sorts  of  products,  saving  cost 
of  transjxjrtation,  favoring  division  of  lalwr. 
and  binding  all  classes  together  by  ties  of 
mutual  helpfulness  and  common  interests. 
Varied  industry  favors  the  social  and  moral 
advancement  of  a  ]^eople,  quickening  and 
broadening  minds,  enlarging  hearts,  ajid  im- 
pelling to  noblest  action  in  tlie  lines  of  recti- 
tude and  benevolence. 

The  advocates  of  the  protective  system 
strongly  affirm  that  it  is  necessary  to  secure 
diversified  industry.     Foreign  competition 
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crushes  out  the  home  production  of  all  but 
the  crudest  aud  coarsest  articles  of  manu- 
facture, and  prevents  the  establishment  of 
varied  industry,  unless  the  government  in- 
terferes to  restore  the  equilibrium  by  dis- 
couraging imports.  Superior  natural  re- 
sources or  more  abundant  capital,  or  cheap- 
er labor,  or  greater  skill  and  better  im- 
proved machinery,  may  enable  manufactur- 
ers in  another  country  to  produce  certain 
articles  more  cheaply  than  they  can  be  pro- 
duced at  home.  If  the  way  is  open,  the 
country  having  these  advantages  can^,  at 
first,  control  the  marketing  of  these  articles 
in  a  country  less  favored  in  this  respect 
Having  once  gained  that  control,  it  will  do 
all  in  its  power  to  keep  it. 
INTBODUCTION    OF    A   NEW  INDTTSTBY. 

The  introduction  of  a  new  manufacture 
is  a  matter  of  costly  exj^eriment,  and  indi- 
viduals should  not  be  expected  to  bear  the 
whole  burden  of  carrying  it  on  at  their  own 
loss,  or  great  risk,  until  they  are  strong 
enough  to  compete  with  those  who  have  had 
a  long  training  and  successful  experience. 
It  is  contemplated  that  this  burden  will  bo 
but  temporary,  and  will  be  more  than  com- 
jx^nsatcd  for  by  the  greater  ultimate  benefits 
of  a  diversified  industry  fully  established. 
Protection  is  needed  to  nurse  our  manufac- 
tures in  their  infancy,  and  to  hasten  their 
development. 

Foreign  competition  bears  directly  and 
hardly  on  the  wages  of  labor.  The  general 
rate  of  wages  in  our  coimtry  is  higher  than 
elsewhere.  Protection  is  also  said  to  be 
a  necessary  means  of  maintaining  national 
independence.  It  is  of  the  highest  impor- 
tance that  a  nation  in  the  time  of  war  should 
be  independent  of  foreign  coimtries,  with 
respect  to  supplies  for  subsistence,  etc  The 
advantage  of  a  home  market  for  agricul- 


tural products  presents  a  strong  reason  in 
favor  of  protection,  because  many  products 
are  perishable.  It  is  also  regarded,  as  be- 
fore stated,  as  favoring  the  fullest  and.  best 
application  of  the  principle  of  the  division 
of  labor. 

Protection  is  often  advocated  and  used 
as  a  means  of  retaliation  for  commercial 
disabilities  imposed  by  other  nations..  A 
foreign  government  bars  out  our  products 
and,  in  turn,  we  refuse  to  receive  theirs. 

Aside  from  these  causes  for  tlie  protect- 
tion  policy,  of  which  the  Republican  party 
in  successive  administrations  of  the  United 
States  government  has  been  the  best  expo- 
nent, political  xK>licy  may  be  jwinted  out 
as  one  favorable  argmuent.  The  business 
commimity  in  tliis  coimtry  has  adjusted  it- 
self to  the  protective  tariff,  and  anything 
that  threatens  to  disturb  the  i)resent  system 
causes  alarm  in  manufacturing  and  other 
business  centers,  whether  warranted  or  not. 

PBOSPEBITY. 

Gradually,  a  good  many  pcoph^  liave  come 
to  believe  tliat  inasmuch  as  great  prosixjrity 
has  followed  the  protective  policy,  it  will 
continue  so  to  do.  Moro^)ver,  the  revenues 
of  the  country  have  been  so  large  from  cus- 
toms duties  that  the  country  has  greatly  in- 
creased its  national  wealth,  and  on  a  similar 
scale  the  protection  of  certain  industries  has 
been  so  marked  that,  l)ecoming  monopolies, 
almost,  of  the  entire  trade  in  their  particu- 
lar branches,  they  have  dominated  the 
world,  and  largely  increased  the  influence 
of  the  United  States. 

On  the  other  hand,  ive  have  a  goodly  ar- 
ray of  argument  against  protection.  Pore- 
most,  because  what  is  known  as  the  "Iowa 
idea,"  formulated  by  a  section  of  the  party 
that  has  fostered  protection,  is  tliat  heavy 
tariffs,  such  as  have  been  enforced  for  this 
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pnrpofie,  in  reality  foster  trusts  and  monop- 
olies, bv  driving  out  foreign  competition. 
This  strikes  at  the  root  of  protection.  Akin 
to  this  idea  is  that  of  reciprocity,  or  trading 
with  a  friendly  country  on  a  free  basis,  but 
by  treaty.  Anti-protectionists  argue  that  if 
it  is  good  to  exchange  with  certain  friendly 
countries  on  a  treaty  basis,  the  same  idea 
carried  still  further  would  be  productive  of 
further  good. 

Protection  introduces  and  fosters  antag- 
onism between  the  different  industries  of  the 
countr\':  The  idea  of  giving  protection  to 
everv  branch  of  industrv  is  absurd.  The 
theory  implies  special  encouragement  to  tlie 
production  of  certain  articles.  But  when 
government  interferes  to  favor  one  industry 
by  raising  the  price  of  all  its  products,  it 
taxes  all  other  interests.  The  unnatural 
stimulus  given  by  protective  legislation  to  a 
single  industry-  leads  to  over  production  and 
conseijuent  stagnation  and  failure.  Protec- 
tion diminishes  the  legitimate  revenues  of 
the  government,  at  the  same  time  that  it 

DUTIES  FOB  EEVENUE  ONLY. 

lays  a  heavy  tax  on  the  people.  A  govern- 
ment must  be  sustained  bv  revenues  derived 
from  taxation.  The  imposition  of  equitable 
duties  on  imports  is  admitted  by  the  advo- 
cates of  free  trade  as  a  legitimate  mode  of 
raising  a  revenue.  A  strictly  revenue  tariff 
has  no  discouraging  influence  on  trade,  nor 
does  it  conflict  with  the  free  development  of 
a  nation's  varied  industries.  But  a  protec- 
tive tariff  has  another  end  in  view.  That 
end  would  be  most  fullv  obtained  bv  duties 
high  enough  to  prevent  altogether  the  im- 
portation of  certain  articles. 

The  policy  of  protection  in  its  applica- 
tion must  be  unstable,  disturbing  the  course 
of  industry  by  frequent  changes.     Protec- 


tion tends  to  demoralize  national  legislation. 
The  so-called  lobby  influence  at  Washington 
has  become  proverbial.  Protection  tends  also 
to  corrupt  the  public  morals  and  the  pubUc 
service.  It  offers  a  strong  temptation  to  the 
violation  of  the  law,  by  smuggling. 

THE   PBOPEB   dSCiriiATINa    mSBITJlL 

In  the  study  of  political  economy,  much 
attention  has  been  given  to  the  subject  of 
money  and  currency.  The  country  Las  seen 
great  waves  of  change  in  ideas  as  to  the 
proper  circulating  medium.  Careful  study 
will  convince  any  one  that,  as  we  Lave  said, 
the  value  of  money  lies  not  so  mucL  in  its 
intrinsic  merit  or  value,  as  in  its  utility  as 
a  measurer  for  exchange,  and  to  some  extent 
as  a  medium  by  which  exchange  is  inada 
Gold  has  lH?en  in  constant  use  bv  most  coim- 
tries  of  imjx»riance,  because,  seciiiinfflv,  its 
fluctuation  in  actual  value  as  compared  to 
the  value  of  the  thiuirs  exchangeable  for  it, 
is  less  than  that  of  any  i^ther  precious  metal. 
For  an  ideal  measure  of  exchange  several 
qualities  are  netvssary.  It  should  always 
W^ar  the  same  relative  value  to  other  things 
— those  things  whose  value  is  to  l>e  meas- 
ured bv  it :  it  should  In?  in  sufficient Iv  lar<re 
supply  to  serve  ns  a  medium,  and  of  con- 
venient size  and  weight.  Tliese  deter- 
mine its  serviceability,  Innh  as  a  measure 
and  as  a  medium  of  exchange. 

In  the  oriiiiual  state  of  trade,  overvono 
simj)ly  bartered  one  thing  against  another. 
To-day,  when  most  business  is  done  on 
credit,  we  must  have  a  third  thing  bv  which 
to  measure  one  thing  against  the  other. 
This,  if  it  is  accei>table  to  everyone,  and  has 
the  qualities  nottxl,  will  he  good  money. 
Xatiirally,  supply  and  demand  cause  fluc- 
tuatic)n  in  money  as  in  other  conmiodities. 
If  the  currency  of  a  country  is  suddenly 
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inflated  by  heavy  issues,  it  cannot  be  quick- 
ly absorbed,  and  falls  off  in  its  purchasing 
power.  This  was  the  harm  done  by  the  ex- 
cessive issues  of  greenback  money,  and  it 
w^as  this  inflation,  instability  of  value  and 
medium  power,  that  people  objected  to  in 
the  free  coinage  of  silver.  It  was  known 
that  the  price  of  silver  fluctuated  violently 
at  times,  and  consequently  it  would  not 
servo  as  a  stable  measure  of  exchange,  for 
future  contracts.  The  most  ideal  measure 
Avould  be  a  composite  of  all  values  of -all 
commodities,  compared  with  each  other,  to 
serve  as  a  unit.  That  is  by  comparing  cloth, 
potatoes,  gold,  silver,  coal,  eggs,  butter,  etc., 
a  unit  could  be  arrived  at  which  would 
never  relatively  change.  This,  however,  is 
considered  impracticable. 

INTBINSIC  VALUE— CREDIT. 

Intrinsic  value  is  a  good  thing  in  money, 
for  then  it  is  not  necessary  to  vouch  that 
tlie  measure  of  exchange  when  presented  in 
exchange  is  of  good  value.  As  a  matter  of 
fact,  governments,  and  private  firms,  to  a 
great  extent,  simply  use  the  dollar  in  the 
United  States  as  a  convenient  w^ay  of  meas- 
uring the  exchange  of  goods,  and  often  do 
millions  of  dollars  worth  of  business  with 
the  actual  exchange  of  only  a  few  dollars. 
This  is  credit.  The  government  does  like- 
wise in  monetarv  matters.  Great  issues  of 
money  are  put  out  for  the  use  of  those  who 
need  a  medium  of  exchange,  but  much  of 
this  is  simply  printed  paper — in  other 
words  we  do  business  on  the  credit  of  the 
gcn-ernment,  which  assures  the  final  pay- 
ment for  the  paper  in  actual  value.  Faith 
in  the  government  sustains  this  credit. 


PANICS. 

One  of  the  most  dramatic  events  in  the 
history  of  any  nation  is  a  panic.  This  is 
purely  a  phase  of  political  economics.  It 
has  to  do  with  the  expansion  of  credits  to 
such  an  extent  that  business  is  no  longer 
safe,  and  fear,  coming  over  the  people  who 
have  granted  credit,  brings  down  ruin  on 
financial  and  commercial  undertakings.  A 
panic  is  the  direct  result  of  over  speculation. 
When  times  are  good  and  everyone  has  plen- 
ty of  wealth,  and  more  than  he  needs,  he 
seeks  to  find  some  way  of  investing  it.  He 
lends  his  wealth,  gives  credit,  and  enters 
enterprises  of  dubious  character  without 
hesitation.  With  so  much  money  on  hand, 
prices  advance,  people  feel  in  good  spirits 
and  everything  is  boomed.  Then  the  trend 
in  this  direction  reaches  its  limit.  Men  who 
have  borrow^ed  against  the  future  find  that 
they  have  invested  poorly,  and  have  no 
means  with  which  to  reimburse  their  credit- 
ors. Creditors  become  frightened  at  the 
risk;  everyone  calls  for  a  return  of  loans, 
and  no  one  cares  to  give  credit  except  at  a 
greatly  advanced  interest.  Inasmuch  as  tlie 
greater  part  of  the  business  of  the  country 
is  done  on  credit,  this  sudden  contraction 
brings  on  a  desire  on  the  part  of  everybody 
to  secure  value  or  cash  money  for  what  they 
have  in  hand  that  is  of  value.  No  one, 
therefore,  wants  to  buy;  all  desire  to  sell. 
Prices  fall  terribly.  People  w^ho  owe  debts, 
when  they  have  realized  only  a  small  sum 
for  what  they  thought  was  very  valuable, 
see  that  they  cannot  meet  their  obligations, 
because  their  wealth  has  diminished  in  price 
measure.  Bankruptcies  follow,  and  some- 
times the  disaster  spreads  ruin  over  many. 
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ffffsX   al"*raiv»    kry/^rlf^  j-i**,   vhat   i^i^ra   rr^s 

l}Hr%iU  gav*r  to  th^r  vri^rntiSc  worM  a  ne^w 
j/l#ra  %'h^rri  h^;  \*^Ji*A  hi*  l^y>»k  aux'iiifA  ''Ori- 
iri/J  of  Hp^r,<^*  by  M^rarja  of  Natural  HfzW:- 
tioii/'  liarv/jfj,  ho*Avrvr:r,  t'at^W  umA  the 
woH  *r/olijtlon,  Thi-,  more  tnjiv  li^rs  with- 
in  the  'Aorl'l  of  phil'/^/pKy  than  within  the 
worUl  of  -/'i^-nee.  Jv'i^-n^-*;  niiirt  d^-al  with 
faH>,  an'l  j/hil^/?y;phy  may  wan'Jer  with  hy- 
\ftt^\tt"^'*  \uUf  illimitable  .-pace.  Thn?i  Dar- 
win \fr*f\t*»Mut\('A  the  i'lea  that  he  had  col- 
hit'.uA  t-,\\i\t',uf't:  ftufhcient  t^^  make  him  lx>- 
lieve  that  ('oriHiu  hjKrcieH  of  animal**^  flow- 
ers, et/'.,  f/ii^ht  have  originated  from  a  com- 
mon an''^-trv  in  the  name  wav  that  varieties 
have  donr',  and,  that  inaHrnnch  a«  we  rery>^- 
ni/'^  tlir;  fjjriiilv  n-^ernhlanr'c  of  ji/'vc-ral  va- 
rietien  of  do^r«, — the  jni^  the  hull,  the  span- 
iel, thr:  r'ollir;,  rt/'.,  why  not  txriieve  it  ];K>HHi- 
hle  that  the  wolf  and  the  fox  mav  Ixi  disr- 
tantly  related  to  the  dr*^  family  ?  Or,  as  no 
two  hnrrian  U?in^  are  alike,  why  might  not 
ih*;  horwj  and  the  zel>ra  Him  ply  Ix;  different 
varictifrH?  VVhy  might  th(;y  not  originally 
havfi  harl  a  common  ancestry,  and  through 
the  name  vicinHitudcH  that  change  individ- 
naln,  Imve  Ix^en  Hcparatcjd  inUj  Bpecies  of 
their  own  ? 

8XTKVIVAL  OP  THE  FITTEST. 

The  drictrine  of  tin?  Hurvival  of  the  fittest 
jjIavH  a  great  part  in  **natural  selection." 


^tiit  TT*:  ii^jTF  •iiat  die  far 

to   rai-e  Lif  cr^ipr^  :Le   iesz  ^l<'j^   fr*:*! 
wLicti  to  ifl^zLZ  n^TT  ort^iarvis,  at-i  liie  fc«si 
floTrer*  f  roEL  -xiiifh.  to  ilip  new  raried«s — 
we  are  rtot  al-srav*  sff  rea-iv  zo  »ecez<  dse 
tLeorv  tLa:  nature  mav  i>  for  nann^  cLe 
fea&e  as  n:aii  ani£ciaIlT  .i:<s  f.>r  ziaraie. 
Herein  lay  much  of  Darxin's  ralcable  in- 
forrr^a:;on.    Throngii  much  iiive?riea:i-:-n  he 
feaw  that  certain  tendencies  were  ;owar*l  the 
killifi^  off  of  the  weakling?.     All  the  time, 
jj«^/werful  agencies  are  at  work  s^lectin^  the 
\ffrriX  rf«:ies  to  pr«>pagate  further.     Con«li- 
tionis  of  life  pr^»ve  that  many  creatures  must 
fall  in  the  struggle.   Only  the  hest  pnjteeteJ 
hirdi;   and  animals  can  survive  the  hard- 
ehips  of  an  extraordinary*  winter.    Animals 
[Kx^rly  C'r]uip[ie^l  with  feathers  and  fur  mu5t 
p-riiih.     Thus  the  best  will  be  left  to  propa- 
gate and  give  their  progeny  the  benefits  of 
our  inheritance  from  the  strongest  of  pa- 
rent-?.     Or,   the   struggle  may  he  between 
enemies.     One  animal  mav  be  able  to  run 
fa.-ter,  and  another  to  fight  more  fiercely — 
this  is  what  Danvin  called  natural  selection. 
We  know  that  climate  makes  a  great  dif- 
ference in  plant  and  animal   life.      From 
these  two  ideas  it  is  a  short  step  to  believe 
that  a  s[x?cies  we  may  call  the  cat,  is  simply 
the  domesticated  result  of  vears  and  cen- 
turies  of  selection  in  one  direction,  while 
the  tiger  is  the  product  of  a  diversified  se- 

,  lection. 

NO  TWO  BEINGS   ALIKE. 

That  species  are  constantly  subjected  to 
slight  variations,  and  that  those  variations 
may  \)e  cumulated  by  selective  breedings  is 
a  known  fact.    Every  organic  being  has  an 
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individuality  of -its  o^\^l.  No  two  persons 
are  alike.  Even  the  creases  in  a  person's 
finger  tips  are  such  as  to  identify  that  pei^ 
son  from  another.  Still,  these  variations 
are  restricted  to  pretty  well  defined  limits. 
The  percentage  of  variation  in  the  individ- 
ual form  is  small,  and  in  the  main  the  pro- 
geny is  like  the  parent.  \Vhile  the  changes 
are  small  enough  not  to  be  greatly  important 
in  character,  still  thev  serve  as  a  basis  for 
the  production  of  permanent  varieties.  Let 
us  watch  the  breeder  of  horses  in  his  selec- 
tion of  horses  of  great  sj^eed  rather  than 
strength,  for  race  horses,  and  those  of  great 
power,  for  draft  liorses.  And  the  same 
conditions  prevail  in  selection  in  plant  life. 
TOES    AND   TEETH. 

In  our  own  lives,  if  we  are  careful,  we  can 
see  wherein  we  do  not  use  certain  faculties, 
and  therebv  we  lose  them.  For  instance, 
by  wearing  tight  shoes  for  centuries,  the 
toes,  especially  the  little  toes,  have  gradually 
become  deformed.  Where  once  man  had 
great  prehensile  power  in  his  toes,  he  has 
little  now.  And  this  is  all  the  more  clear  in 
the  case  of  savage  tribes  in  the  wilds  of 
the  eastern  hemisphere,  which  can  use  their 
toes  for  many  i)urposes  with  great  dextcr- 
itv.  Some  have  been  discovered  that  can 
row  lx)ats  with  their  feet.  The  inference 
is  that,  in  many  generations  to  come,  not 
having  need  for  little  toes,  they  will  grad- 
ually disappear.  The  same  condition  ob- 
tains with  the  teeth.  These  change  their 
shape  as  their  owners,  through  generations, 
change  their  method  of  eating.  Gradually, 
the  Avisdom  teeth  seem  to  be  disappearing. 

Sane  philosophy  builds  up  as  well  as  de- 
duces from  every  observation.  And  here  it 
may  be  well  to  speak  of  atavism, — or  that 
tendency  of  forms  once  common  in  a  spe- 
cies to  show  themselves  after  having  disap- 


peared through  natural  selection.  Much 
study  has  led  scientists  to  conclude  that 
things  will  not  simply  originate  of  them- 
selves. Even  evolution  works  out  from  some 
primal  force  that  is  constantly  at  work, 
changing  naturally  or  artificially.  There- 
fore, when  odd  formations  are  noted  in  life, 
some  reason  is  deducible.  These  reasons, 
with  evolution  as  the  explanation,  seem  to 
be  arrived  at  simply.  Thus  the  ai>pea ranee 
of  strange  formations  is  used  to  trace  the 
origin  of  certain  sj)ecies,  through  many  dif- 
ferent forms,  back  to  one  2)arent 

ATA  VIC  FORMS. 

It  seems  a  sharp  jump  thus  to  conclude 
that  human  beings  are  evolved  from  apes 
simply  because  the  latter  walk  upright  at 
times,  have  four  limbs,  are  mammals,  etc. 
As  a  matter  of  fact  it  is  not  necessary  to 
believe  this.  Yet  by  comparison  of  two  dis- 
tinct kinds  of  apes  we  find  there  is  greater 
difference  between  them  than  there  is  be- 
tween their  highest  type  and  the  lowest  type 
of  human.  Frequently  we  find  the  pres- 
ence of  some  atavic  form  in  mankind  which, 
seemingly,  has  no  business  in  the  species. 
Many  men  have  slight,  scum-like,  eyelids, 
or  rather  the  beginnings  of  them.  These 
are  not  connnon  with  man,  but  in  many 
forms  of  animal  life;  especially  in  birds, 
this  under] id  is  common.  Now  and  tlien  we 
hear  of  human  beings  equipped  with  stumps 
at  the  end  of  their  spines,  like  the  begin- 
nings of  short  tails. 

EVOLUTION  NOT  ATHEISTIC. 

One  of  tlie  greatest  difficulties  of  the  re- 
ligious man  is  to  accept  the  doctrine  of  evo- 
lution because  it  seems  to  leave  out  God 
and  the  creation.  Evolution  is  not  neces- 
sarily atheistic.  When  looked  at  merely  in 
its  results  as  discovered  in  scientific  facts, 
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there  is  no  ambiguity  in  the  thing  which 
Dan^'in  is  thought  to  have  proved — ^namely, 
that  somehow,  through  the  action  of  hered< 
ity,  variation  and  natural  selection,  species 
have  originated  in  much  tlie  same  manner 
that  individuals  of  various  traits  have 
sprung  up  in  the  same  species.  The  diffi- 
culty comes  when  we  launch  out  and  try  to 
inject  into  beliefs  of  the  origin  of  things, 
ideas  and  doubts  about  the  dependence  or 
independence  of  creative  origin  and  control 
from  God.  Some  great  authorities  have 
tried  to  theorize  on  the  subject,  and  find  no 
working  plan  complete  without  God.  Ma- 
chines do  not  make  themselves  or  spring  up 


out  of  the  ground.     And  when  we  see  m 
marvelous  machine  at  work  turning   out 
steel  needles  from  a  block  of  steely  should 
we  discredit  the  maker  of  the  machine  2 
Man  is  constantly  at  work  changing  the  face 
of  nature.    lie  pulls  up  weeds  from  his  gar- 
den, he  changes  the  color  of  a  flower;  the 
mother,  by  loving  care,  saves  her  child's 
life  from  sickness.    It  may  readily  be  con- 
ceived that  DiWne  interference  in  nature 
may  be  one  of  wisdom  rather  than  of  power. 
If  man  may  inject  his  plans  into  nature, 
there  is  no  reason  for  saying  that  God  may 
not  do  likewise. 


COMMUNISM  AND  SOCIALISM 


In  most  civilized  countries,  the  laws  of 
the  distribution  of  wealth  arc  basc<l  on  the 
recognition  of  private  property.  In  view 
of  iiie(iualities  which  seem  to  spring  out 
of  tlio  c<»inp(;titive  systeiii,  a  body  of  theories 
has  grown  uj)  which  has  for  it.s  basis  the 
alK>lition  of  ])rivate  i)ropcrty,  and  a  change 
such  as  shall  ostal)lisli  society  on  another 
and  2)ossibly  more  cijui table  fo<jting.  To 
these  theories  the  terms  communism  and  so- 
cialism have  lx.*on  aj>plie<l. 

TWO  CLASSES  OF  SOCIALISTS. 

Letting  the  term  sfK'ialism  descrilx)  both, 
there  mav  be  said  to  Ix)  two  classes.  The 
supporters  of  the  first  are  those  who  plan 
for  a  new  order  of  things  which  would 
bring  society  to  a  voluntary  association,  or 
community,  having  all  things  in  conmion 
holding.  The  other  Ixxly  of  theorists  would 
have  the  working  classes,  or  somebody  in 
tlieir  behalf,  take  jKjssession  of  all  property, 
to  bo  administered  for  the  general  benefit 


of  the  countrv.  Thev  want  to  have  the 
whole  productive  resources  of  the  nation  un- 
der the  management  of  a  general  govern- 
ment, resting  on  universal,  equal,  and  direct 
suffrage,  by  ballot. 

CAUSES  BESULTING  IN  SOCIALISM. 

Without  going  into  the  merits  of  these 
theories,  it  may  be  said  that  they  have 
sprung  up  largely  because  of  the  weakness 

exhibited  bv  certain  members  of  all  com- 

ft- 

munities.  In  the  system  of  competition,  all 
cannot  sur\'ive  the  struggle ;  it  is  the  strong- 
est and  fittest  man  that  wins  success.  Com- 
bination of  capital  has  become  so  huge  that 
labor  has  had  to  combine  to  almost  as  threat- 
ening proportions,  to  protect  itself.  Monop- 
olies control  nearly  all  the  sources  of  wealth. 
The  world's  meat  supply  is  in  the  liands  of 
a  clique  of  men  in  Chicago.  The  railways 
and  steamships  of  the  world  are  fast  closing 
together  into  gigantic  trusts.  Coal  is  held 
fast  in  the  grip  of  a  few  men.    Grain  is 
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constantly  being  cornered  by  the  great  ele- 
vator speculators.  Eeal  estate  is  held  tight. 
In  this  environment  the  man  who  is  not 
equipped  to  fight  with  weapons  of  excep- 
tionally strong  brain  and  body,  must  either 
become  servile,  or  be  obliterated.  At  this 
point,  socialism  steps  in  to  say  that  if  the 
government  controlled  all  resources  as  it 
does  the  postal  department,  there  would  be 
no  excessively  rich  people  nor  yet  any  pau- 
pers. They  hold  that  enough  is  a  sufficiency 
for  any  person.  Too  much  is  bad,  and  with 
l)roper  control  of  the  sources  of  wealth, 
there  would  be  no  strikes,  no  famines  in  the 
midst    of    plenty,    and    no    deaths    from 

hunger. 

SINGLE   TAX. 

Closely  akin  to  socialism  is  the  theory 
I)ropounded  by  the  late  Henry  George,  and 
now  the  groundwork  for  the  j^olitical  action 
of  a  small  but  growing  party.  This  theory, 
known  as.  the  single  tax,  is  that  all  wealtJi 
comes  from  the  ground.  In  the  beginning 
the  ground  was  as  free  as  the  air.  Man  used 
what  he  wanted  of  it,  and  left  the  rest  for 
his  neicrhbor.  With  the  advancement  of  the 
property-rights  theory,  however,  and  its  ac- 
tual operation,  land  has  become  the  main 
source  of  monopoly.  It  is  held  that  man 
always  should  have  free  access  to  the. bene- 
fits  of  nature.  Water  and  air  are  free,  but 
land  is  now  owTied  so  that  a  man  must  pay 
for  the  right  to  exist  upon  it.  Moreover, 
land  is  held  by  the  single  tax  advocates 
to  Ix)  of  no  value  except  as  it  comes  in 
contact  w^ith  man.  Society  gives  it  value. 
Lalx)r  is  necessary  to  produce  wealth 
from  it. 
LAND   THE   ONLY   SOXTBCE   OP  WEALTH. 

Inasmuch,  therefore,  as  land  is  the  one 


source  of  wealth,  it  should  also  be  the  one 
object  of  tax.  In  short,  the  single  taxers 
say  all  land  should  be  accessible  to  any  one. 
If  two  people  wanted  the  same  piece  of 
land,  naturally,  the  one  willing  to  forfeit 
something  for  its  use,  should  be  the  one  to 
have  that  use.  All  taxes,  direct  or  indirect, 
should  be  abolished,  and  in  their  place, 
should  be  established  a  tax  on  land  values. 
If  land  lay  idle,  it  would  be  of  no  value. 
Then  a  poor  man  could  step  in  and  use  it. 
Naturally,  his  use  of  it  would  make  it  of 
some  value,  and  he  would  be  taxed  some- 
what. If  the  land  was  improved  much  and 
brought  good  results  of  labor,  it  would  be- 
come so  valuable  that  several  persons  might 
want  it.  Then  the  tax  would  increase.  If 
someone  wanted  the  land  especially,  he 
might  pay  the  occuj)ant  a  bonus  to  vacate, 
with  something  for  his  work  in  improving 
it. 

A  system  of  this  kind,  it  is  argued,  would 
dispense  with  all  taxing  Ix^dies,  assessors, 
etc.,  save  one;  would  render  trade  as  free 
between  the  naticms  as  between  the  several 
states  of  the  United  States ;  would  place  the 
burdeil  of  taxation  on  property  which  is 
most  valuable ;  would  make  monopolies  pay 
taxes  according  to  the  benefits  they  acquire 
from  nature,  would  make  it  unprofitable  to 
hold  land  unused,  for  speculative  purposes^ 
and  allow  unused  land  to  be  utilized. 

Although  the  plausible  theorizing  of 
Henry  George  is  held  by  a  great  majority 
of  reputable  thinkers  to  be  visionary  and 
chimerical,  many  of  the  ideas  which  he 
advocated  are  worthy  of  consideration,  as 
they  load  along  profitable  lines  of  reflection 
and  investigation. 
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TAMMANY  HALL 


Political  machinery  has  reached  its  per- 
fection in  the  matter  of  control  of  elections 
in  the  great  society  called  Tammany  Hall — 
the  Democratic  organization  of  New  York 
City.  Notorious  as  the  most  deftly  man- 
aged as  well  as  the  most  corruptly  governed 
of  the  political  rings  in  America,  this  so- 
ciety is  nevertheless  such  a  factor  in  the 
municipal  affairs  of  New  York  City,  and 
even  in  state  affairs,  that  it  is  a  foe  w^orthy 
of  the  best  steel  Republicans  and  reformers 
can  command.  Tammany  may  again  be 
forced  from  its  position  of  strength  by  the 
election  of  a  reform  mayor  of  Greater  New 
York,  yet  such  is  the  impress  made  upon 
the  civic  life  of  that  great  city  that  a  de- 
scription of  Tammany's  methods  are  worth 
the  while. 
AN  ASSOCIATION  FOB  ILLICIT  GAIN. 

Be  it  kno\\Ti  that  Tammany  Hall,  while 
purporting  to  be  organized  as  a  representa- 
tive body  of  New  York  Democrats,  for  civic 
good,  is  in  reality,  an  association  for 
"graft," — in  other  words,  a  society  with  the 
political  purpose  of  keeping  the  Democratic 
party  in  p<^)wer  in  the  city  offices  of  New 
York,  and  the  object  of  obtaining  money  by 
illegal  means  from  citizens  of  all  classes. 
Money  is  the  constant  demand  of  the  Tam- 
many men,  and  great  have  been  the  fortunes 
made  from  the  ill-gotten  pelf  of  "heeler" 
and  "boss."  Tammany's  defeat  in  1901 
was  not  considered  a  permanent  downfall, 
but  was  due  to  the  overzealousness  of  its 
members  to  rob. 

As  a  political  organization,  this  society 
probably  has  no  equal.  Through  a  system 
of  representation  that  reaches  down  into  the 
very  gutters  of  the  city's  population,  votes 
are  controlled  in  an  absolute  manner.    The 


leader  of  the  organization  is  aided  by  35 
district  leaders,  who  in  turn  control  men 
throughout  their  districts,  and  these  men 
control  others,  until  great  power  is  attained. 
Patronage  is  the  watchword,  although   in 
times  past,  "graft," — "blood-money," — has 
more  appropriately  described  the  object  of 
the  system.    In  the  low  dives  of  iniquity  of 
New  York's  streets,  in  the  houses  of  disre- 
pute, gambling-hells,  criminal  resorts,  and 
tough  saloons,  are  hundreds  of  law-breakers. 
Shame  though  it  be,  Tammany  Hall  has  not 
only  protected  these  law-breakers  in  their 
crimes  but  has  abetted  them, — for  money. 
In  a  word,  the  authorities  in  times  past  have 
sought  office  for  the  purpose  of  allowing 
wantonness,  crime,  and  debauchery  to  go  un- 
molested, and  of  reaping  unholy  profit  from 
it.     The  ward  "heelers"  or  underlings  in 
Tammany  arc  generally  saloonkeepers,  or 
the  like,  who  can  keep  in  close  touch  with 
the  criminal  classes.    The  dissolute  woman, 
the   thief,   and  the   thug  wish  protection. 
The  society  wants  money.  From  low  to  high 
the  "coin"  is  handed  up.     Political  bosses 
become  millionaires,  patrolmen  in  the  po- 
lice force  pay  large  sums  to  secure  their  po- 
sitions, and  afterwards  pronounce  it  a  good 
investment. 

COLLECTIONS. 

The  "collections"  do  not  cease  with  the 
wretches  of  the  slums.  The  most  money, 
in  past  regimes,  that  has  flowed  into  the  cof- 
fers of  Tammany  Hall  has  probably  come 
from  "respectable"  citizens,  moneyed  men 
who  desire  contracts  for  supplies  and  pav 
ing,  and  concessions  from  the  city,  or  wish 
to  be  immune  from  persecution.  It  is  a 
well-known  fact  that  millions  of  dollars  have 
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been  subscribed  to  Tammany  by  such  men, 
in  excess  of  all  political  needs.    Who  doubts 
where  the  money  goes,  when  the  leaders  of 
the  30cie*j  suddenly  grow  rich  ? 
THE  TAX  FUNS. 

Another  source  of  "graft"  Is  the  tax  fund. 
The  expenses  for  running  New  York's  pub- 
lic offices  in  years  past  have  frequently  been 
as  much  as  those  for  running  the  15  next 
largest  cities  of  the  United  States,  com- 
bined. Delajs  of  improvements  have  been 
made,  double  prices  have  been  paid  for  sup- 
plies, and  hundreds  of  men  have  been  kept 
at  work  in  public  offices  where  they  have  not 
been  necessary.  This  last  form  of  "graft," 
possibly  has  been  the  moat  common,  al- 
though possibly,  not  aa  much  money  has 
been  lost  thereby.  Taxes  have  been  evaded 
by  wealthy  corporations,  and  have  been 
"fixed  for  a  consideration,"  by  officials  paid 
and  sworn  to  collect  them  for  the  city. 

Not  only  are  methods  employed  to  pro- 
tect officials  but  crime  has  been  fostered  by 
these  powers.  Frequently,  during  tlio  last 
reign  of  Tanunany,  fallen  women  reported 


that  they  had  been  persecuted  by  blackmail- 
ers into  resuming  their  vile  lives,  after  they 
had  tried  to  reform.  Every  attempt  at  re- 
foriQ  was  met  by  exposure  to  employers. 
The  police  were  hand  in  glove  with  thugs, 
and  more  than  one  case  was  reported  where, 
through  contact  with  such  debauching 
methods,  policemen  and  detectives  turned 
criminals,  having  become  so  crafty  that  they 
oonld  easily  deceive  their  own  brother  offi- 
cers of  the  law. 

It  pays  Tammany  men  to  be  in  power — 
that  is,  financially.  Thus  tlie  ward  "heeler" 
can  levy  from  the  criminal  for  immunity 
from  arrest.  The  higher  politician  can  get 
money  from  big  corporations  that  infringe 
upon  the  city's  ordinances,  and  the  bosses 
themselves  can  steal  public  moneys.  Such 
has  been  the  history  of  Tammany's  past 
reigns.  Is  it  to  be  wondered  at  that  a  suc- 
cessful attempt  was  made,  in  November, 
1903,  to  bring  these  great  forces  together, 
in  order  to  swing  the  power  of  office,  and 
with  it  "graft,"  once  more  into  the  hands  of 
Tammany  i 


HOW  OBBAT  BRrrXIN  LOOKS  UPON  TAUUANT. 
"Mr.  W.  8,  De«ei7.  ei-chle(  or  police,  hired  ■  special  train  to  Ul 
lower!  to  (he  BUte  Democratic  CODventlOD  at  Saratoga  atter  ipeoc 
,000  on  a  cBmpalsii  Co  be  made  a  delegate  tn  IHat  conveatloo.    'tt 


elr  moDer.'  The  car  btttn  tl 
rloue  add  characterlitlc  potni 
it  amoog  the  thrans;   all  vai 


e  In  New  York  City,  t 


relt  hat*."— I.opdon 


610  SOLID  POOD  FOR  SOUND  MINDS 


AUTOORAPIIS    OP   THE   PRESIDENTS  OP  THE  UNITED  STATES. 


book:  VI 


FACTS  FOR  THE  CURIOUS 


PA0E8  PITHY  WITH  USEFXTL  INFORMATION. 


BATTLES  OF  THE  CIVIL  WAR 


BULL  RUN  (first),  July  21,  1861— 
North,  General  McDowell;  killed, 
481;  South,  General  Beauregard; 
killed,  269.  Shiloh,  April  7,  1862— 
North,  General  U.  S.  Grant;  killed,  1,735; 
South,  General  Albert  Sidney  Johnston; 
killed,  1,728.  Seven  Pines  and  Fair 
Oaks,  May  31,  and  June  1,  1862— North, 
General  George  B.  McClellan ;  killed,  890 ; 
South,  General  Joseph  E.  Johnston; 
killed,  2,800.  Seven  Days'  Battle,  June 
25  to  July  1,  1862 — North,  General 
McClellan;  South,  General  Eobert  E. 
Lee;  killed  unknown.  Second  Bull  Run, 
August  29-30,  1862  —  North,  General 
Pope;  South,  General  Lee;  no  exact  esti- 
mate. Antietani^  September  16  and  17, 
1802 — North,  General  McClellan;  killed, 
2,010;  South,  General  Lee;  killed,  3,500. 
Corinth,  October  3-4,  1862— North,  Gen- 
eral Rosecrans;  killed,  315;  South,  Gen- 
eral Van  Dom;  killed,  1,423.  Perryville, 
Oct()l)cr  8,  1862 — North,  General  Buel; 
killed,  820;  South,  General  Bragg;  killed, 
1,300;   Fredericksburg,   December    11-15, 


1862 — ^North,  General  Bumside;  killed, 
1,128;  South,  General  Lee;  killed,  1,200. 
Murfreesboro,  December  31,  1862;  Janu- 
ary 1,  1863 — North,  General  Rosecrans; 
killed,  1,474;  South,  General  Johnston; 
killed^  unkno^vn.  Chancellorsville,  May  2 
and  3,  1863 — North,  General  Hooker; 
killed,  1,512;  South,  General  Lee;  killed, 
1,581.  Gettysburg,  July  1,  2  and  3, 1863 — 
North,  General  Meade;  killed,  2,834; 
South,  General  Lee;  killd,  3,500.  Vicks- 
burg,  July  3  and  4,  1863 — Nortli,  General 
Grant;  killed,  545;  South,  General  Pem- 
berton;  killed,  unknown.  Chickamauga, 
September,  19  to  23,  1863 — North,  General 
Thomas;  killed,  1,644;  South,  General 
Bragg;  killed,  2,389.  Lookout  Mountain 
and  Missionary  Ridge,  November  23  to  25, 
1863 — North,  General  Grant;  total  loss, 
4,000;  South,  General  Bragg,  total  loss, 
4,000.  The  Wilderness,  May  5  to  7,  1864 
— North,  General  Grant;  killed,  unknown; 
South,  General  Lee;  killed,  unknown. 
Spottsylvania,  May  8  to  18,  1864 — North, 
General  Grant;  killed,  2,261;  South,  Gen- 
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eral  Lee;  killed,  tmknown.  Cold  Harbor, 
June  1,  1864 — Xorth,  General  Grant;  to- 
tal loss,  10,000 ;  South,  General  Lee ;  total 
loss,  8,000;  Franklin,  Xovember  30,  1804 
—Xorth,  General  Schofiehl;  killed,  189; 
South,  General  Hood ;  killed,  1,750.    Xash- 


ville,  December  1  to  14, 1864 — ^Xorth,  Gen- 
eral Thomas ;  total  loss^  6,500 ;  South,  Gren- 
eral  Hood ;  total  loss,  23,000.  Five  Forks, 
April  1,  1865 — Xorth,  General  Grant;  to- 
tal loss,  7,000;  South,  General  I..ee;  total 
Ic^ss,  15,000. 


SLEEPING  FLOWERS 


Flower  growers  have  discovered  how  to 
produce  lilacs  in  autumn.  It  is  (|uite  a  nota- 
ble achievement,  considering  how  pecul- 
iarly they  are  associated  with  the  spring- 
time, and  the  wav  in  which  it  is  accom- 
plished  is  meet  curious  and  interesting.  In 
a  state  of  nature  the  lilac  plant  requires  a 
period  of  rest  before  producing  its  flowers. 
That  jwriod  is  the  winter,  when  the  cold 
enforces  repose. 

EXPOSED  TO  FUMES  OF  ETHER. 

But  it  is  found  that  the  plant  can  be 
cheated  into  blossoming  in  autumn  by  ex- 
posing it  to  the  fumes  of  ether,  which  pnt 
it  to  sl(?cj)  for  a  little  while,  after  which  it 


proceeds  to  blossom  luxuriantly.  Florists 
grow  the  plants  in  pots,  and  in  the  fall 
l)lace  them,  j>ots  and  all,  in  a  large  box 
which  contains  an  uncorked  bottle  of  ether. 
In  this  manner  they  are  exposed  to  the 
ether  vapor  for  48  hours,  the  box  being  air* 
tight.  Sometimes  tlie  ojjeration  is  repeated 
a  few  days  later.  When  they  come  out  they 
are  ready  to  start  right  in  at  blossoming, 
and  tJic  conservatory  gardener  obtains  a 
fine  crop  of  lilacs  for  the  early  winter 
trade.  The  process  sometimes  weakens  the 
colors  of  the  flowers,  but  this  does  not  mat- 
tor  in  the  case  of  lilacs,  because  the  kind 
preferred  by  florist<5  is  the  white. 


THE  CLEANEST  CITY   IN  THE  WORLD 


Washington,  T).  C,  said  to  be  the  clean- 
est citv  in  tlie  world,  is  kc])t  in  that  condi- 
tion  by  the  sj)l(,'ndi(l  system  in  vogue  in 
the  street  cleaning  (lei)artnient. 

COST  OF  CLEANING  WITH  130  MACHINES. 

At  the  l>eginning  of  1001,  130  sweeping 
machines  were  hired  at  %i\.'lT)  j)er  month, 
with  the  understanding  that  they  must  be 
ke[)t  in  repair,  and  l)ecome  the  property  of 
the  citv  at  the  expiration  of  the  vear. 

Pntvious  to  the  use  of  these  machines, 
210  ni(»n  with  hand  brooms  cleaned  a  dirty 
area  of  1,5G5,800  square  yards,  or  413,765,- 


02.S  square  yards  per  year,  at  a  cost  o<f 
$7<»,42U.47.  The  same  force  using  the  ma- 
chines cleaned  a  total  area  of  515,992,920 
scpiare  yanls  during  the  year  at  a  cost  of 
$79,704.40.  Thus  for  the  extra  expense  of 
$3,204.99  with  the  machines,  an  area  of 
102,227, S92  square  yards  was  cleaned  in 
addition  to  the  area  previously  gone  over 
with  hand  brooms. 

CLEANING  THE  ALLEYS. 

The  work  of  cleaning  the  alleys  during 
the  year  was  perfonned  under  a  contract  at 
32  J  cents  per  thousand  square  yards.  These 
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alleys  are  cleaned  once  a  week,  the  schedule 
for  each  day  being  made  at  the  beginning 
of  the  year.  The  total  yearly  area  of  39,- 
290,597  square  yards  was  cleaned  at  a  cost 
of  $12,259.29.  During  the  year,  about  14 
miles  of  unpaved  streets  were  sprinkled 
daily,  for  131  days,  at  a  cost  of  $3,150.27. 

TOTAL  AMOUNT  OF  GABBAGE. 

The  total  amount  of  garbage  collected 
during  the  year  amounted  to  30,299  tons^, 
on  10,299  tons  of  which  a  reduction  was 


made  at  the  rate  of  50  cents  per  ton.  This 
gave  to  the  District  of  Columbia,  with  the 
fines,  a  total  of  $5,686.50,  to  be  deducted 
from  the  contract  rate,  leaving  a  balance  of 
$46,069  to  be  paid  to  the  contractor.  A 
big  saving  was  made  in  this  department,  as 
the  collection  for  the  previous  year  cost 
$10,939  more.  This  year,  in  place  of  the 
former  weekly  collection,  semi-weekly  col- 
lections are  being  made,  and  in  some  seo 
tions  three  collections  are  to  \)q  made  a 
week. 


POPULATION  OF  THE  UNITED  STATES 


This  country  began  the  present  century 
with  80,143,276  inhabitants.  At  the  begin- 
ning of  the  nineteenth  century  there  were 
5,308,483  people.  In  tlie  year  1810,  the 
population  was  7,239,881,  an  increase  of 
3G.28  per  cent ;  in  1820,  the  population  was 
9,033,822,  an  increase  of  33.66  per  cent; 
in  1830,  it  was  12,866,020,  an  increase  of 
32.51  per  cent ;  in  1840,  it  was  17,069,453 ; 
an  increase  of  32.52  per  cent;  in  1850,  it 
was  23,191,876,  an  increase  of  35.83  per 
cent;  in  1860,  it  was  31,443,321,  an  in- 
crease of  35.11  per  cent;  in  1870,  it  was 
38,558,371,  an  increase  of  22.65  per  cent; 
in  1880,  it  was  50,154,783,  an  increase  of 
30.08  percent;  in  1890,  it  was  62,622,250, 
an  increase  of  alxnit  28  per  cent;  in  1900, 
it  was  76,295,220,  an  increase  of  26  per 


cent,  with  a  fair  chance  that  these  figures 
will  be  greatly  changed  before  the  year 
1910.  These  figures  are  exclusive  of  the 
Islands  of  Porto  Rico,  the  Hawaiian  Is- 
lands and  the  Philippine  Islands,  which 
bring  about  10,000,000  more  people  under 
our  dominion. 

AS  COMFABED  WITH  RUSSIA. 

Russia  has  the  most  people,  but  at  our 
rate  of  increase  it  will  not  l)e  many  years 
before  this  country  passes  Russia. 

Another  interesting  fact  is  that  the  Eng- 
lish language  is  spreading  twice  as  rapidly 
as  any  other  tx^ngue,  so  that  the  future 
promises  to  the  United  States  the  leadership 
not  only  in  population,  but  in  the  number 
of  English  speaking  people. 


••CUP  DEFENDERS"  WORTHLESS  FOR  CRUISING 


Very  few  people  realize  how  utterly 
worthless  for  all  j)urposes  excepting  racing 
is  the  ordinary  cu[)  defender.  As  a  matter 
of  fact  craft  of  this  kind  are  not  entitled  to 


be  called  "yachts"  at  all.  They  are  racing 
machines  jmre  and  simple.  This  year, 
more  than  ever  before,  they  have  reached 
the  limit. 
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BAGHSTG  XACHINSS  COSTLY. 

The  last  boat  built  to  defend  tlie  cup  -was 
enormously  expensive  to  construct,  equally 
costly  to  keep  in  commission,  and  worthless 
for  cruising  purposes  or  for  any  of  the  uses 
to  which  the  ordinary  yacht  is  put.  It  has 
no  cabin  room  and  requires  an  enormous 
crew.  Here  there  is  not  room  for  a  man  to 
stand  up  below  the  deck. 

LACK  OF  SPACE  BELOW  DECX. 

The  distance  between  the  floor  of  the 
yacht  and  the  deck  is  hardly  more  than  a 
man's  height.  This,  however,  would  not  bo 
so  bad  if  it  were  not  for  the  braces  and  cross 
beams,  which  cut  up  the  interior  of  the 
vacht  from  stem  to  stern.  Steel  braces  cut 
up  the  cabin  room  at  angles  of  forty-five 
degrees  every  few  feet.  It  is  impossible  for 
two  men  to  walk  abreast  inside  the  yacht 
anvwhere  l)etween  the  bow  and  stern. 


Under  these  circuntistances  the  (instruc- 
tion of  a  cabin^  or  of  comfortable  quarters 
for  the  crew,  is  impossible.  All  that  the  in- 
side of  the  modem  racing  machine  is  good 
for  is,  therefore,  to  store  spare  sails,  blocks, 
spars,  tarpaulins,  etc.  With  a  boat  of  thia 
kind,  requiring  a  large  crew,  it  is  impo9> 
siblc  to  go  on  a  cruise,  no  matter  how  much 
her  sail  area  may  be  reduced^  for  there 
would  be  no  comfortable  quarters  below 
deck. 

THE  OLD-FASHIONED  YACHT. 

The  old  fashioned  yacht,  on  the  other 
hand,  was  most  comfortable  for  the  owner 
and  his  guests  and  the  crew,  and  indeed  the 
pleasantest  part  of  the  craft  was  l)elow  deck, 
where  a  cosy  cabin  with  ample  room  af- 
forded every  facility  for  enjoyment  of 
life. 


OWNERSHIP  OF 

Twentv-two  million  acres  of  land  in  the 
United  States  lx?long  to  men  who  owe  al- 
logiaiH*e  to  other  governments.  Massachu- 
setts contains  2,720,2s;]  acres  of  land;  thus 
it  is  that  men  owing  allegiance  to  other 
jK)W(*rs  (mTi  more  than  enough  land  to  make 
eight  states  of  the  size  of  Massachusetts. 
The  largest  amount  of  land  in  this  coun- 
try owned  by  any  one  man  or  corpora- 
tion, is  the  property  of  a  (?ompany  called 
the  Holland  Land  r'omi)any.  Twice  as 
much  land  is  owned  bv  aliens  in  the 
T'uitcd  States  as  is  owne^l  bv  Englishmen 
in   Ireland. 

LABGE  LANDED  PBOPBIETOBS. 

William  Scully,  of  London,  is  a  fair 
81>eciinen  oif  this  class  of  plutocrats.  lie 
owns  forty  thousand  acres  of  good  farming 
land  in  Logan  County,  Illinois,  besides 
large  tracts  of  land  in  other  counties.     He 


LAND  IN  AMERICA 

rents  this  land  for  cash  at  a  high  rate,  re- 
quires liis  tenants,   who   are  mostly    poor 
people,  to  put  uj)  their  own  houses,  barns 
and  farm  buildings,  makes  them  pay  all  the 
taxes,  and  receives  from  them  $150,000  an- 
nually for  pennissicm  to  till  the  soil  they 
live  on,  the  value  of  which  thev  have  inainlv 
made.     lie  is  ruily  one  of  a  large  class  of 
foreigners  who  own  vast  tracts  of  land  in 
the  United  States.    The  Earl  of  (Cleveland 
owns  10(),(;5()  acres;  the  Duke  of  Devon- 
shire,  14S,f)2<;  acres;  the  Duke  of  Xorth- 
umlK^rland,   1  J)  1,4  (JO  acre.s;  Baron  Tweed- 
dale,    1,750,000   acres;    Byron   11.    Evans, 
700,000    acres;    Bobt.     Tenant,     5:^0,000 
acres;    the   Duke   of   Sutherland,   422,000 
acres;  il.  Ellerhousen,  600,000  acres;  and 
eighteen  others,  whose  landed  possessions  in 
this    country    aggregate    about    2,000,000 
acres. 
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NEW  YORK'S  MOVING  STAIRWAYS 

The  inconvenience  and  fatigue  grow-  aa  they  are  called,  carry  pasaengerj  up  to 
ing  out  of  tlie  congestion  of  passengers  at  the  cars  and  thus  greatly  relieve  the  pres- 
the  elevated  railroad  stations  in  Jfew  York      sure  of  the  hurrying  throng.    The  operation 


have  at  last  led  to  the  construction  of  mov- 
ing stairways  at  some  of  the  Imsieat  points 
of  ingress  to  the  trains.     Tlieao  escalators, 


of  the  escalators  is  indicated  by  tlie  accom* 
]mnying  ilhistnition. 


A  FARM  WORKED  BY  CRAZY  FOLK 


The  Green  County,  Wisconsin,  "poor 
farm"  is  operated  by  the  inmates  of  the  in- 
sane asylinn  of  that  county, 

STBAIT-JACKETS. 
There  are  no  strai  (^jackets  here.  A 
"maniac"  is  unknoivn.  Sometimes  they 
are  brought  here,  but  tliey  never  remain, 
as  maniacs.  There  are  no  dungeons  and  no 
cells  for  raving  men  and  women,  who  have 
lost  out  in  the  struggle.  Hut  there  is  some- 
thing in  the  atmosphere  of  the  place — a 
feeling  of  calm  and  peace — that  has  done 
more  for  the  restoration  of  reason  to  the 


distracted  ones  tlian  strait- jackets  and 
their  advocates  ever  thought  of.  The  ma- 
niac speedily  becomes  the  patient.  As  such 
he  is  taught  to  I)ear  some  part  in  the  duties 
of  the  place,  and  thus  is  made  once  more 
a  useful  member  of  society.  It  is  generally 
usefulness  tJiat  awakens  the  forgi>ttcn  sense 
of  dignity,  memory  and  other  tilings  that 
go  to  make  man  and  women  out  of  incura- 
bles. 

SEASON  BEnTTBHS. 

Sometimes  it  is  merely  the  picking  up  of 
chips  that  calls  back  the  unfortunate  one's 
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interest  in  life.  Sometimes  it  is  the  reluc- 
tant turning  of  a  grindstone.  Sometimes 
it  is  a  little  yellow,  helpless  canary,  whose 
very  littleness  and  helplessness  appeal  to 
the  dormant  spark  in  some  wreck  of  a 
woman  whose  reason  has  lost  its  bearings. 
Sometimes  it  is  one  thing  and  sometimes 
another,  but  nearly  always  it  is  this  single 
principle  that  is  used  to  call  back  the  memo- 
ries and  powers  that  have  gone.  The  pa- 
tients are  made  to  feel  that  something  de- 
pends on  them.  They  are  not  outcasts  and 
crazy  jKiople. 

BESTBAIHTS. 

The  restraints  to  which  thev  have  been 
used  in  most  cases  are  taken  away.  Men 
have  Ijeen  brought  tliere  raving,  taking 
four  strong  assistants  to  hold  them,  and 
yet  in  a  few  hours  the  evil  spirit  that  rent 
tliem  somehow  felt  the  power  that  lies  in 
the  methods  of  the  place.  Confinement^ 
straps  and  their  like  are  absolutely  un- 
known. 

Tlio  institution  is  self-support ing.  In 
conne(!tion  with  the  asvlum — which  docs 
not  carry  any  suggestion  at  all  of  that  grim 
thing — is  the  county  poor  fann.  The  men 
and  women  in  this  department  are  gener- 
ally past  the  working  time,  and  arc  the 
greatest  burden  on  the  place.  The  insane 
are  taught  to  work.  They  sow,  they  reap, 
they  do  all  the  farm  lalx)r,  including  the 
can;  of  the  cattle  and  horses  and  the  team- 
ing itself.     They  do  much  of  the  carpenter 


work  and  in  other  ways  are  made  to  help 
themselves  and  to  help  others. 

A  UVIQUE  BEPOBT. 

One  of  the  superintendent's  reports  to 
the  state  authorities  is  almost  unique,  and  is 
remarkable  chieflv  for  its  blanks :  "'Trans- 
ferred  to  other  institutions,  none;  number 
escaped  and  not  returned,  none;  under  re- 
straint or  seclusion  one  month  or  more  at 
a  time,  none;  temporarily  in  restraint  or 
seclusion,  none;  total  number  days  re- 
straint, none." 

On  the  contrary,  out  of  a  total  number 
of  134  patients,  seven  were  discharged  as 
sane,  and  three  were  paroled  and  not  re- 
turned. Thirtv-two  out  of  the  men  and 
twenty- three  of  tlie  women  work  all  day 
regularly.  Thirty-three  in  all  work  half  a 
day  or  more,  regularly;  sixteen  work  less* 
Only  thirty  do  no  work  at  all,  and  just 
thirty  are  classified  as  "physically  disabled 
otherwise,  aside  from  their  mental  disabil- 
ity," so  that  every  patient  physically  able 
works  to  a  greater  or  less  extent  every  day. 

Green  County  folks  have  learned  to  speak 
of  the  institution  as  the  "farm"  rather  than 
as  the  asvlum.  The  farm  consists  of  320 
acres,  and  200  of  these  arc  under  cultiva- 
tion. All  the  work,  even  the  teaming,  is 
done  by  "crazy  people."  Xo  less  than  for- 
tv  of  tliom  (TO  about  their  work  like  anv 
otlier  "hands,"  absolutelv  without  watch- 
ing,  and  among  the  very  few  attendants 
the  same  rule  of  calmness  and  kindness  is 
in  force. 


COINS  OF  THE  BIBLE 


THE  SHEKEL. 

The  first  mention  of  the  use  of  silver  in 
the  Bible  is  in  Genesis  xx:  16.  In  Genesis 
xxiii :  IG,  its  use  as  money  is  distinctly  men- 


tioned,   in    the    aenomination    of    shekel, 

which  was  the  unit  of  Jewish  calculations. 

"And  Abraham  weighed  to  Ephron  the 

silver  which  he  liad  named  in  the  audience 
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of  tlio  sons  of  Heth,  four  hundred  shekels 
of  silver,  current  money  witli  the  mer- 
chant" Thus,  money  has  formed  the  basis 
of  commercial  intercourse  from  the  earliest 
stages.  The  metals  most  commonly  men- 
tioned as  used  for  this  purpose  are  gold, 
silver  and  copper. 

MONEY   OF   EGYPT   AND  CANAAN. 

Throughout  tlio  Old  Testament  the  mon- 
ey of  Egypt  and  Canaan  is  mentioned  with- 
out distinction,  leading  t-o  the  conclusion 
that  the  money  of  the  two  countries,  if  not 
the  same,  was  interchangeabhe. 

BINGS  AS  MONEY. 

Old  Egyptian  inscriptions  give  rej)re- 
sentations  of  money  in  the  form  of  rings, 
wliieh  did  not  represent  any  fixed  amount, 
but  had  to  Ix)  weighed.  Silver  was  proba- 
bly tlic  earliest  and  tlierefore,  the  standard, 
representative  of  value,  and  the  shekel  was 


the  common  denomination.     It  was  often 
called  a  "piece  of  silver." 

THE  BEKA. 

The  first  allusion  to  Jewish  coinage  is 
found  in  the  Apochrypha,  where  it  is  ro- 
lated,  in  I  Maccabees  xv:  6,  tliat  Simon 
was  granted  permission  to  coin  money  with 
his  own  stamp,  and  he  probably  issued  the 
first  distinctive  Jewish  coins,  the  silver 
shekel,  and  the  half  shekel,  called  the  beka. 
The  standard  or  sacred  shekel  was  kept  in 
the  sanctuary,  and  by  this  the  coinage  was 
regulated.  The  coins  in  use  in  the  Biblical 
period  were  as  follows :  The  coins  of  Cro- 
tona,  Boetia,  Berea,  two  Syracusan  pieces, 
Acanthus,  Phocis  Thessalonica,  Egina, 
Herod's  shekel,  another  Berean  coin,  the 
Patera,  Athens,  two  Pisistratus  coins^  the 
Magnesia,  Antiochus  Dionysius,  Corinth, 
Antiochus  Epiphanes,  coin  of  Macrinus, 
Byblos,  Syria,  and  of  Tigranes,  King  of 
Svria. 


ABOUT  PEANUTS 


WHEEE  GBOWN. 

The  peanut  is  grown  mostly  in  South- 
ampton, Surrey,  Prince  George,  Nanse- 
mond,  Sussex,  Isle  of  Wight,  Princess 
Aimo  and  Norfolk  counties,  in  Virginia, 
and  in  Currituck  county,  Iforth  Carolina. 
The  nuts  differ  greatly  in  quality  and  fla- 
vor, and  the  finest  come  from  Nansemond 
and  Isle  of  Wight  counties  in  Old  Virginia. 

Although  they  grow  on  vines,  the  nut  is 
developed  under  the  ground. 

PEANUT  FACTOBIES  OF  NORFOLK. 

The  peanut  factories  of  Xorfolk,  Vir- 
ginia, which  handle  more  than  a  million 
bushels  per  year,   furnish   an   interesting 


study  of  the  methods  of  preparing  this 
humble  but  popular  little  edible  for  the 
market. 

CLEANING. 

The  nuts  are  separated,  cleansed  and 
classed  as  follows,  each  machine  having  a, 
duty  to  perform:  First,  there  is  a  large 
cylinder  in  which  all  the  nuts  are  placed 
in  order  that  the  dust  may  be  shaken  off 
from  them.  They  pass  thence  to  the 
brushes,  where  every  nut  receives  fifteen 
feet  of  a  brushing  before  it  becomes  free. 
Then  they  pass  through  a  sluiceway  to  the 
floor  l)clow,  where  they  are  dropjwd  on  an 
endless  belt  which  is  about  two  and  a  half 
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U^ii  in  vjrithy  an^  pai^fl^  ak/Dj?  at  the  rate 
of  i'»nf  ifiilfe^  an  hoTir. 

MBTIVG. 

Orj  ^rsurh  rj'k-  of  th^;  l^!t  rtand  exgLt  col- 
orr^'l  ;n'ri^,  aii'l  a^  tf>:  nuti;  fall  fr>m  the 
nln'uf:  huu,  the  U:h,  the  girl--,  with  a  quick 
mouou  of  the  haii'l,  pick  out  all  the  po^/r 
Vx/king  ijijt>*     Tw'T-'hinls  are  thu«  picked 

i>ff  Uffor*:  the  l^lt  r^rachrri  the  end.  and  onlv 

• 

tlie  fine?!t  i^H'M  the  cnjcible.  TheT*  drop 
thr^iUgh  another  rhiif^:  into  l/ag.-i  on  the  floor 
I>*;low. 

They  are  taken  away  by  hand,  sewf-^l  up, 
l/rand'-d  a-  "c^^rk.-,"   and   ■•tanifie^l  with  a 

''8HIP8/'  «EA0L£8"  AHD  "CHIPS." 

The  nut-  caught  up  by  the  girls  are 
thrown  to  one  ride,  placed  in  l>ags  and  taken 


to  ^zk^^^hfrT  roouu  where  ihey  are  pidced 
over,  and  the  hesz  are  singled  out  and 
branded  a?  "ships."  The  third  grade,  calldl 
•'eagle*.*'  i*  pickei  ir»>m  the  callings  of  the 
••cocks"  and  "ship?,"  bagge«l  and  sent  to 
another  t!'<ir.  There  the  natf  are  shaken 
ou:  of  the  shell  by  a  patent  sheller,  placed 
in  2CK>pound  sacks  and  shippe^l  to  the 
Xorth  for  use  of  the  c<:»nfectioner5. 

A  FECniJAB  OIL. 

A  peculiar  kind  of  oil  is  extracted  from 
the  meat  of  the  nut,  in  which  the  whole- 
sale druggists  deal  largely. 

SHELLS. 


The  shells  are  ]jacke«l  in  sacks  and  sold 
to  stablekcejjers  for  horse  bedding.  A  pea- 
nut factory  of  average  size  cleans,  picks  and 
packs  about  3.000  bushels  per  day. 


LARGEST  APARTMENT  HOUSE  IN  THE  WORLD 


The  Auhouiiiy  a  17-Htory  structure,  which 

rx'fiipic-i  an  Mjtjrc  \>\(X'k  on  ]j  road  way,  New 

York,  \ft'V.v('i-!i  7'id  and  74th  streets,  i-  said 

i/f  \n:  tlic  lar^'St  a]>artnicnt  building  in  the 

world. 

TWENTY-FIVE  HUNDRED  ROOMS  ABOVE 

THE   GROUND. 

Sonic  liU'Ai  of  lh(f  nia^riitiulo  of  the  hotel 
niav  \tt''  formed  from  the  fact  that  it  con- 
tains  no  l(;ss  than  2,500  r^j^iuis  alxA'e 
ground,  and  cf)nsnme(l  nioie  than  three 
years  in  its  eonst ruction. 

THE  BASEMENT. 

The  building  is  supplic'd  with  many  mod- 
erti   and   nov(d    arrangf.»ments   for  lieatinL'', 


ventilation,  and  the  supply  of  hot  and  cold 
water.  The  basement  is  a  veritable  reposi- 
torv  of  20th-centurv  inventions.  Here  are 
a  stora^^e,  rej>air  and  charging  room  for 
automobiles ;  a  grocery,  where  everything  in 
the  line  of  edibles  and  household  necessa- 
ries mav  be  obtained  bv  the  tenants  at  cur- 
rent  prices;  a  meat  market,  bakery,  milk 
depot,  barber  shopp  laundry,  ladies'  hair 
dressing  and  manicuring  parlors,  safe  de- 
posit vaults,  cold  storage  rooms  for  furs, 
and  other  conveniences.  There  is  also  one 
of  the  largest  swnmming  pools  in  New 
York,  which  it  is  intended  to  use  for  a 
swimming  school. 
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HIGH  BENTAIiS. 

The  cheapest  bachelor  suites  in  the  build- 
ing rent  for  $600  a  year,  and  consist  of  one 
room  and  a  bath.  The  family  apartments 
range  in  size  from  live  to  fourteen  rooms, 


with  bath,  and  the  rent  varies  from  $1,500 
to  $6,000  a  year.  These  are  rates  for  un- 
furnished rooms,  and  give  a  pretty  good 
idea  of  the  cost  of  living  in  style  in  the 
metropolis. 


CHRONOLOGY  OF  ELECTRICAL  DISCOVERIES 


Alessandro  Volta  discovered  the  electric 
current,  1800. 

Sir  Humphrey  Davy  produced  an  arc 
light,  1810. 

Induction  discovered  by  Faraday,  1831. 

First  electric  road  built  by  Thomas  Dav- 
en[)ort,  of  Brandon,  Vermont,  1885. 

Automobile  invented  by  Davenport, 
1885. 

Wheatstono  and  Cooke  invented  a  system 
of  telegraphy,  1835. 

Zinc-copper  battery  invented  by  Daniell, 
1835. 

Submarine  cable  laid  across  the  Iloogly 
river,  1839. 

First  Morse  telegraph  line  constructed, 
18^4. 

Royal  House  discovered  method  for 
printing  by  telegraph,  1846. 

Automatic  repeaters  invented,  1848. 

First  long  submarine  cable  laid  in  Brit- 
ish channel,  1850. 

First  successful  Atlantic  cable  laid, 
1858. 

James  Elkington  invented  system  of  elec- 
trolytic copper  refining,  1865. 

Steam's  duplex  telegraph  system  intro- 
duced, 1872. 

Edison  introduced  a  quadruplex  system, 
1874. 

First  modem  electric  road  built  by 
George  F.  Greene,  of  Kalamazoo,  Michi- 
gan, 1875, 


Telephone  invented  by  Bell  and  Gray, 
1875. 

Continuous  current  dynamo  discovered 
by  Gramme,  1876. 

First  telephone  exchange  operated  at 
New  Haven,  Connecticut,  1878. 

Incandescent  lamp  invented  by  Edison, 
1879. 

First  central  lighting  station  established 
in  New  York,  1880. 

Storage  battery,  or  accumulator,  invent- 
ed by  Planto,'  1882. 

First  practicable  trolley  line  built  by  J. 
C.  Henrv  at  Kansas  (-itv,  Missouri,  1884. 

The  Siemens  brothers  built  the  first  Eu- 
ropean electric  road  in  Berlin,  1884. 

Electricity  first  used  on  elevated  roads  in 
New  York,   1885. 

First  long-<listance,  higli-voltage  power- 
transmission  plant  installed  at  Pomona, 
California,  1892. 

Telautograph  invented  by  Elisha  Gray, 
1893. 

Heavy  trains  moved  by  electric  locomo- 
tive in  Baltimore,  1895. 

The  X-ray  discovered  by  Dr.  Wilhelm 
Konrad  Roentgen,  1895. 

Road  automobile  came  into  general  use, 
1897. 

Wireless  telegraphy  developed  by  Gu- 
glielmo  Marconi,  1899. 

Transatlantic  telephony  m^  ^^  possible 
by  Dr.  I.  M.  Pupin,  1900. 
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STERIX5G. 

Our  v/'  r«i  "r-r^rlini:/*  i?  sai-l  to  ^n-.  back  to 
the  tirne  ♦•£  tr.e  f.-»>ri«  ;;»:--*.  S«*me  have  sup- 
j<'-e'l  rha*  i^  wa-  nrs:  a:rril»uto*l  t«>  coins 
htriK.-k  at  Srirliiiir:  ••rher^.tLat  the  name  was 
derived  :r«»iii  C'in?  haviiicr  a  star  on  the  ob- 
verse. The  ni'-r-t  probable  siuniestion  is  that 
it  ha^  refereiK*e  to  the  Easterling  or  North 
German  merchants. 


HOW  SPECTACLES  ARE  MADE 


Th^,  whit^;  U'tm  in  iw^*  in  the  ordinary  fiometimes  it  is  made  into  balls.  From 
Hpeelarlc  of  eomni^'rr'C!  \h  rnad^r  of  the  eoni-  th(?s(*  are  cut  j)ieeo<  of  from  1  1-4  to  1  1-2 
nion    window  pancr    ^hiM    roll(;d  in  hheet?*:       inches  in  size,  which    are    taken  into  the 
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grinding  room,  and  each  piece  is  cemented 
separately  upon  what  is  called  a  lap,  of  a 
semi-circular  shape. 

THE  FBOCESS  OF  GRINDING. 

Tlieso  are  made  to  fit  into  a  correspond- 
ing curv«  or  saucer,  into  which  fine  emery 
powder  is  introduced,  and  subjected  to  a 
swift  rotary  motion.  The  gradual  curve 
in  tho  lap  gives  to  the  glass  as  it  is  ground 
a  corresponding  shape,  until  the  desired  cen- 
ter is  reached  ;  the  lap  is  then  taken  out  and 
subjected  to  warmth,  which  melts  the  ce- 
ment sufficiently  to  permit  the  glass  being 
removed  and  turned  upon  the  opposite  side, 
when  the  same  process  is  renewed. 

THE  PROCESS  OF  SHAPING. 

This  being  completed,  the  lenses  are  de- 
tached again  from  the  lap  and  taken  to  an- 
other department,  where  they  are  shaped  to 
fit  the  frames.  This  is  accomplished  by  a 
machine  of  extreme  delicacy.  Each  piece 
of  glass  is  put  separately  upon  a  rest,  when 
a  diamond  is  brought  to  bear  upon  it,  mov- 
ing in  the  form  of  an  oval,  thus  cutting  the 
desired  size;  but  the  edges,  of  course,  are 
rough  and  sharp  and  must  be  beveled. 

BEVELING. 

For  this  purpose  tliey  are  turned  over  to 
another  set  of  hands,  mostly  girls,  who  have 
charge  of  the  grindstones,  which  are  about 
six  inches  in  thickness.  Each  operator  is 
provided  with  a  gauge.  The  glass  is  taken 
between  the  forefinger  and  thumb,  and  held 
sufficiently  sidewise  to  produce  half  the  de- 
sired bevel.  When  this  is  attained  it  is  again 


turned,  and  the  other  side  of  the  bevel  com- 
pleted. During  this  process  it  is  constantly 
gauged  in  order  to  be  sure  that  the  frame 
will  close  upon  it  without  too  much  pres- 
sure, which  would  break  the  lens. 

FOCUSING. 

The  next  process  to  which  the  lens  is  sub- 
jected is  that  of  focusing,  and  it  requires 
extreme  care.  The  person  having  this  de- 
partment to  attend  to  is  placed  in  a  small 
room,  alone.  Across  the  entrance  is  hung 
a  curtain,  which  is  only  drawn  aside  suf- 
ficiently to  admit  the  required  amount  of 
light  from  a  window  several  feet  away. 

Uj)on  one  of  the  top  panes  of  the  window 
is  placed  a  piece  of  heavy  cardboard,  with 
a  small  hole  cut  in  the  center,  representing 
the  bull's  eye  of  a  target.  Through  this  tho 
rays  of  light  shine  upon  the  lens  in  the 
hands  of  a  workuian,  and  are  reflected 
through  it  to  a  dark  background.  The  lens 
is  then  moved  back  and  forth  upon  an  inch 
measure,  until  the  proper  focus  is  attained. 
Say,  for  instance^  the  extreme  end  of  the 
measure  is  62  inches,  the  lens  is  placed  at 
that,  but  does  not  focus;  it  is  gradually 
moved  along,  inch  by  inch,  until,  perhaps,  it 
is  brought  to  36  inches. 

NXJMBEBING. 

At  this  the  proper  center,  or  focus, 
is  attained,  and  it  is  tlien  numbered  36. 
The  same  operation  is  of  course  neces- 
sary with  every  lens.  This  accounts  for  the 
numbers  which  are  upon  spectacles,  or 
glasses  of  any  kind,  when  purchased. 


THE  OLDEST  NEWSPAPER  IN  THE  WORLD 

The  Peking  Gazette,  the  oldest  periodical  ers  in  Canton,  each  of  whom  employs  about 
in  the  world,  has  an  estimated  circulation  ten  distributors,  so  that  there  are  100  dis- 
of  more  than  100,000.    It  has  ten  publish-      tributors  in  the  city  and  suburbs  alone. 
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The  Gazette  is  printed  from  movable 
type^  and  each  publisher  takes  a  certain, 
number  of  copies.  It  is  delivered  every  two 
daj^  Vf  subscriber*,  who  are  of  two  cla.«sre5. 
The  tinit  retain  the  fstmfhlet  and  pav  about 
20  cenu  a  month ;  the  second  pay  nUmt  hn'.f 
that  sum,  and  return  the  Gazette  to  the  dis- 


tributor the  next  time  he  oomes  around.  To- 
gether with  it  is  delivered  the  local  ''olfieial 
sL«-t,**  the  matter  of  which  is  colleeted 
fn.»m  the  vamens  «Jaily.  This  is 
fr:»m  wax  bkjcks,  which  are  then 
melted  and  are  available  for  another 
dav's    i.->ue. 


THE  OLDEST  MANUSCRIPT  IN  EXISTENCE 


This  production,  entitled,  *'T)e  Imita- 
tione/'  in  the  handwriting  of  Thoma:^  a 
Kempis,  was  iinishe<l  in  1441.  It  was  saved 
fn^m  the  ruins  of  the  monasterj-  of  St.  Ag- 
nes on  the  Xemelenberg,  destroyed  during 
the  revolt  of  the  Netherlands.  Johanues 
Latomus,  prior  of  the  Monastery  of  the 
Throne  was  the  means  of  iu*  salvation^  ia 

ViV  Latomns  the  manuscript  was  carried 
if>  Antwerj)  and  left  at  his  death  to  a  friend, 
Jean  liellere,  a  man  of  letters.  On  his 
death,  in  1505,  his  s<^ms  became  possessed 
of  the  treasure  and  turne^l  it  over  t/>  the 
Jesuits.  On  the  Huiipre«r«ion  of  that  order. 
\)it  Iinitatione"  passed  into  the  jK>s>es-ion 
of  the  Ijurgundian    Library    at    Brussels. 


ii 


That  this  work  is  the  pro«luction  of  Thomas 
a  Keiiipis  has  l.ieen  vig«»rously  disputed  by 
some,  but  certain  peculiarities  of  the  manu- 
script seem  to  dispone  of  this  contention. 
The-e  are  foimd  in  a  system  of  punctuation 
characterizing  the  undoubted  writings  of 
this  auth«jr,  the  objei*t  of  which  is  to  di^'ide 
the  wrirk  into  rythmical  periods.  These 
marks  are  as  follows:  the  full  stop,  fol- 
lowed by  a  small  capital;  the  full  stop^ 
folh>wed  l>y  a  small  letter;  the  usual 
si^  of  intern>firati*»n ;  and  lastly,  an 
unusual  siirn,  the  clivis.  or  flexa,  used  in 
the  musical  notati«»n  of  the  perio<l.  When 
the  Latin  is  read  with  due  attention  to 
these  marks,  a  distinct  melody  is  per- 
ceptible. 


FAMILIAR  MAXIMS  AND  THEIR  ORIGIN 


Many  of  our  common  sayings,  so  trite 
and  pithy,  are  used  without  the  least  idea 
from  whose  mouth  or  i>en  they  first  origin- 
ated. 


The  wr>rks  of  Shakespeare  prol)ably  fur- 
nish us  with  more  familiar  maxims  than 
those  r»f  any  other  writer.  To  him  we  owe: 
"All  is  not  gold  which  glitters,"  "Make  a 
virtue  of  necessity,"  "Screw  your  courage 
to  the  sticking  place,"  "They    laugh    that 


win/^  ••This  is  the  short  and  long  of  it^" 
^*CompariK»ns  are  odious,"  "As  merry  as 
the  day  is  long,"  ''A  Daniel  come  to  judg- 
ment," "Frailty,  tliy  name  is  woman,"  and 
a  host  of  others. 

WASHINGTON  IBVING. 

Washini^ton  Irvine  cives  us  "The  Al- 
mighty  Dolhir."  Thomas  Morton  queried 
\oi\ii  airo  ''\Miat  will  ilrs.  Grundv  sav  ?" 
while  Goldsmith  answers  "Ask  me  no  ques- 
tions and  I'll  tell  vou  no  fibs."    Charles  C. 
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Pinckney  gives  ns  "Millions  for  defense, 
but  not  one  cent  for  tribute." 

GENEBAL  HENBY  LEE. 

*Tirst  in  war,  first  in  peace,  and  first 
in  the  hearts  of  his  countrymen"  was  writ- 
ten, in  1700,  by  General  Henry  Lee.  lie 
also  originated  "Make  assurance  doubly 
sure,"  "Count  their  chickens  ere  they're 
hatched,"  "Christmas  conies  but  once  a 
year,"  and  "Look  before  you  leap." 

Thomas  Tasser,  a  writer  of  the  16tli 
century,  gives  us  "It's  an  ill  will  turns  no 
good,"  "Better  late  than  never,"  "Look  ero 
thou  leap"  and  "The  stone  tJiat  is  rolling 
can  gather  no  moss."  "All  cry  and  no 
wool"  is  found  in  Butler's  Hudibras. 

DBYDEN. 

Drvden  savs,  "Xone  but  the  brave  dc- 
serve  the  fair,"  "Men  are  but  children  of  a 
larger  growth,"  and  "Through  thick  and 
thin."  "Xo  pent  up  Utica  contracts  our 
power"  came  from  Jonathan  Sewen. 

NATHANIEL  LEE  AND  MATTHEW 

FBYOB. 

"Wlien  Greeks'  join  Greek  then  comes 
the  tug  of  war"  came  from  Nathaniel  Leo 
in  1692.  Matthew  Prior  said,  "Of  two  evils 
I  have  chosen  the  least," — and  "The  end 
must  justify  the  means." 

We  are    indebted  to  CoUey    Gibber  for 


"Richard  is  himself  again."  Johnson  tells 
us  of  a  "Good  hater,"  and  Mackintosh^  in 
1701,  used  the  phrase,  "Wise  and  masterly 
inactivitv." 

COWFEB  AND  THOMAS  a'  KEMFIS. 

"Variety's  the  very  spice  of  life,"  and 
"Not  much  the  worse  for  wear,"  arc  the 
words  of  Cowper ;  and  "Man  proposes,  but 
God  disposes,"  those  of  Thomas  a  Kempis, 

MILTON. 

Christopher  Marlowe,  wrote  "Love  me 
little,  love  me  long,"  and  Edward  Cook 
opined  that  "A  man's  house  is  his  castle." 
IMilton  originated  the  expressions,  "A  para- 
dise of  fooLs,"  "A  wilderness  of  sweets," 
and  "AFoping  melancholy  and  moon  struck 
madness." 

Edward  Young  tells  us  that  "Death  loves 
a  shining  mark,"  "A  fool  at  40  is  a  fool 
indeed,"  and  "Man  wants  but  little,  nor 
that  little  long."  Bacon  said  "Knowledge 
is  power,"  and  Thomas  Southern  originated 
the  phrase  "Pity's  akin  to  love." 

Dean  Swift  said,  "Bread  is  the  stuff  of 
life" ;  Campl)cll  said,  "Coming  events  cast 
their  shadows  before,"  and  "Distance  lends 
enchantment  to  the  view."  Keats  said,  "A 
thing  of  beauty  is  a  joy  forever" ;  Franklin 
said,  "God  helps  them  who  help  them- 
selves" ;  Lawrence  Sterne  said,  "God  tem- 
pers the  wind  to  the  shorn  lamb." 


ABOUT   WATER 


Water  is  found  in  four  separate  states  or 
forms,  as  ice,  water,  vapor,  and  in  combina- 
tion with  other  substances.  As  a  rule,  all 
bodies  contract  in  cooling,  but  water  in- 
creases in  bulk  and  becomes  lighter  as  it  gets 
cooler. 

Although  water  in  freezing  becomes  in- 


tensely cold,  cold  water  and  cold  sulphuric 
acid  mixed  in  certain  proportions,  become 
intensely  hot 

IN  THE  EOBM  OF  VAPOB. 

Water  is  heavier  than  air,  and  yet,  mixed 
with  the  air  in  the  fonn  of  vapor,  it  occupies 
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a  space  1,400  times  greater  than  it  did  in 
its  ordinary  liquid  state. 

A  cubic  inch  of  water  will  make  nearly  a 
cubic  foot  of  steam. 

Water  in  the  shape  of  steam  at  low  pres- 
sure will  scald  and  blister  the  hand,  but  at 
high  pressure,  and  with  double  heat,  it  will 
not  scald  or  blister. 

fWATEB  FBOIC  THE  THAMES. 

Under  certain  circumstances  water  will 
change  its  condition  without  any  apparent 
cause.  Ships  leaving  the  port  of  London 
take  their  water  from  the  Thames,  and  it 
is  said  to  have  some  peculiar  properties 
which  render  it  fit  for  long  sea  voyages. 
After  a  few  weeks,  or  less,  it  turns  putrid 
and  offensive ;  tlien  it  changes  its  character 
altogether,  becomes  pure  and  palatable,  and 
is  better  than  any  other  water  for  sea  stock. 

THE  BHONE  WATEB. 

Water  from  the  Rhone,  if  allowed  to  set- 
tle and  then  put  into  earthen  vessels,  will 
remain  fit  for  use  a  long  time.  In  imperial 
Rome  there  was  a  good  supply  of  water. 
The  allowance  for  each  inhabitant  was  300 
gallons  daily. 

CROTON  WATEB. 

Croton  water  (Xew  York)  is  remarkal)ly 
free  from  impurities,  as  it  contains  less  than 
five  grains  of  organic  and  inorganic  mat- 


ter per  gallon;  the  water  in  Philadelphia 
contains  less  than  four  grains. 

SPBING  WATEB  IN  POBTUGAL. 

In  some  parts  of  Portugal  the  spring  wa- 
ters are  so  hard  as  to  be  quite  useless  for 
many  purposes. 

WELL  WATEB  IN  EDINBXTBGH. 

The  well  water  in  Edinburgh  is  so  soft 
that  soap  may  be  dissolved  in  it,  and  it  will 
still  remain  transparent. 

ODD  EFFECT  OF  IBON  IN  WATEB. 

Iron  in  water  will  give  a  bleacher  of  cloth 
no  end  of  trouble.  A  woman  in  Scotland 
who  bleached  her  own  household  linen,  after 
watering  some  webs  near  her  home,  was 
amazed  to  find  that  thev  became  redder  and 

ft' 

redder  every  day.  She  attributed  this  to 
witchcraft,  blamed  the  person  she  hated 
most,  and  sold  the  cloth  for  a  trifle.  The 
water  was  afterward  found  to  contain  a 
large  amount  of  iron. 

Water  is  liable  to  become  contaminated 
by  lead,  and  cases  of  lead  poisoning  often 
occur  when  lead  in  water  is  ex]x>sed  to  the 
air.  The  carbonic  acid  of  the  air  attacks 
the  lead  and  water,  acting  upon  it  in  that 
state,  makes  the  lead  soluble.  Water  con- 
veyed in  leaden  pipes  to  a  fish  pond  will 
kill  the  fish. 


THE  DEADLY  SNAKES  OF  INDIA 


ANNTJAL    AMOUNT    PAID    FOB    SNAXE- 

KILLING. 

The  amount  of  rew^ards  paid  in  a  single 
year  for  the  destruction  of  wild  beasts  and 
venomous  snakes  in  India,  was  99,189  ru- 
pees* 


THE  CHAIN  VIPEB. 

Three  specimens  of  snakes  dangerous  to 
human  life  are  to  be  met  with  in  the  Bom- 
bay Presidency,  viz. :  the  cobra,  the  chain 
viper  and  a  small,  black,  white-banded  snake, 
kno\vn  to  naturalists  as  the  Bungarus  Aren- 
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atu8.  Popular  Anglo-Indian  tradition  adds 
others,  such  as  the  carpet  snake,  the  whip 
snake,  the  eye  snake,  etc. 

THE  COBRA. 

The  cobra,  one  of  the  commonest  snakes 
in  India,  is  one  of  tlio  most  fatal  in  the 
world.  It  is  estimated  that  there  are  more 
than  1,000  for  every  square  mile.  In  sta- 
tions in  the  Deccan,  as,  for  instance,  Poona, 
the  cobra  finds  board  and  lodging,  on  easy 


terms,  in  the  holes  of  the  field  rats,  arid 
there  serves  a  useful  purpose. 

SNAKES  EEAB  MAN. 
Snakes  shun   man  far   more  than  man 
shuns  them,  and  the  cobra  is  especially  timid 
and  wary  in  disposition. 

NXJMBEB  KILLED  BY  SNAKE-BITES  IN  A 

SINGLE  YEAB. 

According  to  statistics,  the  number    of 

persons  killed  in  India  by  venomous  snake 

bites  was  16,812  in  a  single  year. 


OLD    CLOCKS  AND    WATCHES 


In  his  "Hyperion,"  Longfellow  tells  us 
that  in  the  belfry  of  the  Kauthaus  in  Co- 
blenz  is  a  huge  head,  wuth  a  brazen  helmet 
and  a  beard,  and  whenever  the  clock 
strikes,  at  each  stroke  of  the  hammer  this 
giant's  head  opens  its  great  jaws  and  smites 
its  teeth  together  as  if  it  would  say:  "Time 
was — Time  is — Time  is  past!" 

THE  "ULATSr  IN  THE  CUSTOM  HOUSE." 

This  figure  is  known  in  all  the  country 
round  as  the  "Man  in  the  Custom  House," 
and  when  a  friend  from  the  country  meets 
a  friend  from  Coblenz,  instead  of  saying: 
"How  are  all  the  good  people  in  Coblenz  ?" 
ho  says,  "How  is  the  man  in  the  Custom 
House  r 

A  REM  AUK  ABLE  CLOCK  IN  FKAGUE. 

Another  very  remarkable  clock  is  found 
at  Prague,  near  the  old  Hussite  church.  The 
clock  itself  forms  part  of  the  original  tower, 
while  the  face  or  dial  is  exposed  to  the  street. 
This  dial  is  six  or  eight  feet  in  diameter, 
and  has  a  great  number  of  hands,  recording 
hours,  minutes,  days,  months,  years,  and 
even  centuries.  The  dial  is  set  in  an  elab- 
orate framework,  about  eight  feet  high  and 


fi-fteen  feet  long,  and  this  metal  framework 
is  ornamented  with  many  curious  and 
quaint  devices.  One  of  these  is  connected 
with  the  striking  of  the  hour:. 

A  WONDEEPUL  CLOCK  IN  VENICE. 

On  the  dial  of  a  wonderful  clock  in  St. 
Mark's  Cathedral,  Venice,  the  twenty-four 
hours  are  marked  with  the  signs  of  the  zodi- 
iac  and  the  phases  of  the  moon.  Above  this 
is  the  ifadonna,  sitting  in  state  upon  a  plat- 
form between  two  doors. 

ON  GBAND  BELIGIOUS  FESTIVALS. 

On  grand  religious  festivals,  the  door  on 
the  right  hand  of  the  Virgin  opens  and  out 
walks  an  angel  with  a  big  trumpet,  which 
he  blows,  and  bowing  to  the  Madonna,  passes 
on.  He  is  then  followed  by  three  men  rep- 
resenting the  three  wise  men  of  the  East, 
one  of  whom  is  as  black  as  night.  These 
all  pause  and  bow  before  tlie  Virgin,  and 
then  pass  through  the  door  on  her  left, 
which  closes  after  them.  On  the  platform 
is  a  huge  bell,  beside  which  stand  two  giant 
figures,  who  strike  the  hours  with  sledge 
hammers,  while  above  all  is  the  Lion  of  St. 
Mark. 
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OU>  JATAMXME 


TSBBZPIED  001 


««•    4 


In  Japan  is  hn  ^Zd  •air.dc^rpe^r  of  remark- 
nlAh  con*r:nicuon.  TLU  clock,  in  a  frairie 
thw^  ffr^t  Lii;di  at'!  —  ve  fe*:"  lor*z,  rei^rvr- 
ft^nt/?d  a  iioon  lan^i^scajje  of  gT*ra:  lorelliieTT- 
In  the  fore  tpr^AijA  -j^^t^  plurr*  ar.-!  f:Lf:TTj 
XTf^^.  anfi  rich  pliiL:-;  in  ::jli  br>>m;  in  diC 
rear  wa^  a  bill,  ;rra*:'iiii  jn  a?c*rr-T,  from 
vhich  flo'-s-cl  a  caiyradc.  cla:xj.ra-.e' v  iini;aTe»i 
in  crj'staL  From  this  poirit  a  :iiread-iikc 
^rearn  u\v\fA  aJon^.  encir'riinrr  in  iis  win!- 
in^r-T,  r'xrks  an-l  Tiuv  ifjlari'i-.  L"i  pr*r=^n::v 
\fhtUtZ  i^jrelf  in  a  far-^-iT  t*. retch  -^f  w.»ilan'l. 
In  the  ^ky  tume'i  a  ^ff^Men  sun,  in-iicaring, 
a«  it  j/ss'-r^-Aj  Uifi  hrririlutz  hour-.  '.vLich  were 
all  marked  ufx^n  the  iraiii^-  lAr!o-.v.  -/.here  a 
glowly  cn^-pinir  *or«.i-^r  .^.-n'e*]  a*  a  Lan-L 
A  bird  of  ex'j'iirire  pi  urn  aire,  re-jiiiixr  on  a 
plum  Tr^r^:  brancb,  bv  i*.  v.-irjrr-r  [».-'.<• '.a :me*l 
tlie  expiration  of  each  h^»ur.  Wh'-n  the  -  'r;:? 
cea=^;'],  a  mon^r  r[»ran{r  from  the  irn.'rtM  near- 
by, and,  riinnin;r  over  the  hill,  di-^apjieared. 


CLOCK     AT     OEVEVA 
CELLED   ALL 


Tbe  coTirriers  Kcaine  terrified,  deeming 
i:  "K^-.chcrfcf:,  and  er^i'siir;^  ihemselres,  luo- 
::>  deranei-    Droz  re^^uesiei  tie  onlv  one 


l)Tff7,,  a  mecl;aijic  of  Geneva,  pr^nluced  a 
cW'k  which  excel Ic'l  all  o'her-  in  its  mar- 
velous? con  Ttn  let  ion.  On  it  were  ^'^-are'l  a 
nfifprOy  a  ■^lj^'j>h^T'l  and  a  do<r.  Whf-n  the  ci«v,*k 
atnick,  tlir*  sh^'plii-rd  j>layed  six  tunes  on  liis 
flute,  an'l  the  do^r  apjjroaclir-l  and  fawned 
tiji^»ri  hini.  TIk*  Kinjr  of  Spain  ^'ame  to  see 
tbi.-;  won 'h;r fill  invention,  and  v.as  'leli^hted 
Ix'vond  nK'asiin*.  ^'Tlie  ^entlen^---  of  my 
do^^''  sai'l  ])roz,  ''is  liis  lc*ast  mr-rit :  if  your 
maj^*-ty  touch  one  of  tljose  aj>ph'S  wliich  yon 
se<i  in  th^-  sh^plK-rd's  basket,  you  will  admire 
the  animal's  fidflity."  The  kin;rtook  an  a[)- 
plr*,  u[K>n  which  the  do^  flow  at  hi.s  han<l, 
barkin'T  ho  loudlv  and  so  naturally  that  an- 
ottK-r  (](*fr  which  had  come  into  the  ro^-^m, 
b(^an  i/}  bark  also. 


'.vi^o  ver.r"^r*^2  :•>  r^ii.i:i.,  :•:•  ask  the  negxo 
*.'"La:  ::2^e  i:  wi?.  He  -iiJ  so  in  Sp^ULbhy 
receivJL^  to  r^:  ]v.  Dr»>z  remarkei  that  die 
negro  Lad  no:  leame^i  Spanish,  whef^eupoa 
:Le  •pe:-:ioii  -xa*  re-r*a:e*i  in  French,  and 
ie  necro  iirjnt:»iia:e'y  repliei.  This  fright- 
ene^i  :Le  '^-jestioner  a:s*-,  an  i  he.  too,  beat 
a  La*:v  re:rea%  s-jre  :La:  the  vhole  thing 
must  'l<:  of  "ie  devil. 


The  £rs:  c''>-k  of  wLioi.  we  have  anv 

m 

count  v.as  inven:»>i  in  Alexandria, 
al»>u:  L'^.j  B.  (.\  One  hundre^J  vears  later 
ibe  water  cLvk,  a  very  rude  and  im{>erfeci 
tinier»ii?ce,  was  in'.r'i-liicviJ  into  R>me.  The 
water  is-ue^i  dr.-p  by  dr*>p  thrc»iigh  a  hole 
of  the  vessel  an-i  fell  into  another,  in  which 
a  li^ht  }--]y  that  doate-i  marked  the  hight 
of  the  water  as  i:  r<:»?e,  and  bv  these  means 
in-licated  the  tinie  that  had  elap»5ed.  At  first 
the  water  tl«'We<l  out  rapidly,  so  that  the 
cLxrk  retjuired  iiiuch  resnr.ation. 

WEIGHTS  AND  WHKKTit, 

^Vith  sliirht  variations  in  form  of  con- 
st rur-t  ion,  the  water  chx-k  ser\'ed  the  pur- 
p.-rs  <»f  mankind  f^r  more  than  a  thousand 
vr-ar-,  aii«l  n«»t  uniil  the  eleventh  centurv 
(]\,\  f]..r-k>  mi^vc'I  bv  weiirhts  and  wheels 
apjwar  in  Eun»pe.  at  tir>t  in  the  monas- 
teries.    S<>me  <'f  them  were  verv  costlv. 

THE  SALADIN  OF  EGYPT  TO  THE  EIC- 
PEBOB,  FBEDEBIC. 

In  1232,  the  Saladin  of  Eg\-pt  sent  to 
the  Emperor,  FrrMleric*  a  clock  worth  5,000 
durat<.  Tt  re-embled  a  celestial  globe,  in 
which  figures  of  the  sun,  moon  and  other 
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skill,   were   impelled   by  weights 

and  wheels,  uerfomiing  ■  their 
courses  in  certain  fixed  intervals. 
In  about  200  jears  the  common 
I)COi>le  began  to  want  to  know  tlie 
''time  o'  day,"  and  clocks  were 
jijaccd  in  the  towers  o£  public 
buildings.  Among  these  were  many 
wonderful  examples  of  mechanical 
skill  and  ingenuity,  that  at  Strass- 
burg  being  especially  noteworthy. 

THE  STBASSBUBO  ASH  PADUA 
CLOCKS. 

Strassburg  had  its  first  public 
clock  in  Hie  year  1370;  Padua, 
some  time  in  the  14tli  century; 
Oourtray  and  Dijon,  in  1382, 
There  was  little  improvement  in 
clocks  until  the  middle  of  the  17th 
century. 

ELI  TEBBY'S  WOODEK  CLOCK. 

Eli  Terry  of  Pl^-mouth,  Massa- 

chusette,   made   the   first  wooden 
clock  in  1793. 

WATCHES. 

Tlie  watch  dates  from  about  the 
middle  of  the  16th  century,  the 
first  l)eing  very  cuiiibrouai.  The 
opixisite  extreme  in  size  was 
reached  150  years  later. 

In  17C4,  John  Aniold  com- 
pleted and  presented  to  George 
Ilia  watch  three-fifths  of  an  inch 
in  diameter,  perfect  in  all  its 
parts,  and  repeating  the  hours, 
quarters  and  half  quarters.  It,"! 
size  was  that  of  a  silver  two-pence, 
and  its  weight,  that  of  a  sixpence. 


628 


FACTS  FOB  TEE  CURIOUS 


WHAT  CRIME  COSTS  THE  PEOPLE 


Putting  into  actual  figures  the  annual 
cost  of  detecting,  punishing,  and  prevent- 
ing crime,  Chicago,  Illinois,  and  Cook 
County,  in  which  it  is  located,  are  used  as 
an  illustration  of  the  manner  in  which  the 
money  is  applied.  The  police  force,  with 
its  3,000  men,  leads : 

Police  department $3,500,000 

BBIDEWELL. 

City's  portions $175,000 

Country  portion....      18,000 

$193,000 


Criminal  Courts: 
Conduct $45,000 


Supplies   $20,000 


STATE'S   ATTORNEY. 

Office    $50,000 

Supplies 4,500 


Jail   

City  Police  Courts 

Juvenile  Court  (preventive 
measures)    

For  locks,  bolts  and  wires, 
watchmen  and  special  police- 
men   


$65,000 


54,500 
40,000 
10,000 

2,500 


250,000 


Total    $4,115,000 


HISTORY  OF  THE   WEEPING  WILLOW 


The  weeping  willow  tree  came  to  Amer- 
ica through  the  medium  of  Alexander  Pope, 
the  poet,  who  planted  a  willow  twig  at  his 
Twickenham  villa,  on  the  banks  of  the 
Thames.  The  twig  came  to  him  in  a  box 
of  figs  sent  from  Smyrna  by  a  friend,  who 
had  lost  his  all  in  the  South  Sea  bubble, 
and  had  gone  to  that  distant  land  to  recoup 
his  fortunes.  A  young  British  officer,  who 
came  to  Boston  with  the  army  sent  to  crush 
the    rebellion    of   the    American    colonies, 


brought  with  him  a  twig  from  Pope's  now 
beautiful  willow  tree,  intending  to  plant  it 
in  America  when  he  should  comfortably 
settle  down  on  lands  confiscated  from  the 
conquered  AnuM'ieans.  The  young  officer, 
disappointed  in  those  expectations,  gave  his 
yellow  twig,  wraj>j)e<l  in  oil  silk,  to  John 
Park  Custis,  son  of  the  wife  of  George 
Washington,  who  planted  it  on  his  Abing- 
don r-.stato  in  Virginia.  It  thrived  and  l)e- 
came  the  progenitor  of  our  willow  trees. 


THE  BEGINNING  OF  CERTAIN  THINGS 


Envelopes  were  first  used  in  1839. 
Anaesthesia  was  discovered  in  1844. 
The  First  Steel  Pen  was  made  in  1830. 
The  First  Air  Pump  was  made  in  16.54. 
The  First  Lucifer  Hatch  was  made  in 
1829. 


The  First  Balloon  Ascension  was  made 
in  1783. 

The  First  Iron  Steamship  was  built  in 
1830. 

Shij>s  were  first  "copper  bottomed"  in 
1783. 
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Coaches  were  first  used  in  England  in 
1569. 

The  First  Horse-Railroad  was  built  in 
1826-7. 

The  Entire  Hebrew  Bible  was  printed  in 
1488. 

Gold  was  first  discovered  in  California 
in  1848. 

The  First  Steamer  plied  the  Hudson  in 
1 807. 

The  First  Watches  were  made  at  Nurem- 
biirg  in  1477. 

Kerosene  was  first  used  for  lighting  pur- 
poses in  1826. 

The  First  Newspaper  Advertisement  ap- 
peared in  1652. 

Tlie  First  Copper  Cent  was  coined  in 
New  Haven  in  1687. 

The  First  Telescope  is  said  to  have  been 
used  in  England  in  1608. 

The     First     Sawmaker's     Anvil     was 
brought  to  America  in  1819. 

The  First  Locomotive  used  in  America 
was  placed  in  service  in  1829. 

The    First    Almanac    was    printed    by 
George  Van  Purbach  in  1460. 

The  First  Chimney  was  introduced  into 
Rome  from  Padua  in  1329. 

Glass  Windows  were  first  introduced  into 
England  in  the  eighth  century. 

The  First  Steam  Engine  was  brought  to 
America  from  England  in  1753. 

The  First  Complete  Sewing  Machine  was 
patented  by  Elias  Howe,  Jr.,  in  1846. 

The  First  Society  to  promote  Christian 
knowledge  was  organized  in  1698. 

The  First  Manufacture  of  Pins  in  Amer- 
ica was  soon  after  the  War  of  1812. 

Glass  Beads  were  found  on  mummies 
over  3,000  years  old. 


Gas  was  first  used  to  illuminate  in 
1702,  and  first  used  in  New  York  in 
1827. 

The  First  Glass  Factory  in  the  United 
States  was  built  iij  1780. 

The  First  National  Bank  in  tlie  United 
States  was  incor|X)rated  December  31, 
1781. 

The  First  Temperance  Society  in  the 
United  States  was  organized  in  Saratoga, 
New  York,  in  1808. 

The  First  Macliine  for  Carding,  roving 
and  spinning  cotton  in  the  United  States^ 
was  manufactured  in  1786. 

The  First  Society  for  the  Circulation  of 
the  Bible  was  organized  in  1805. 

The  First  Telegraph  Instrument  was 
operated  by  S.  F.  B.  Morse  in  1835. 

The  First  Union  Flag,  with  13  red  and 
white  stripes  and  the  English  cross  in  one 
comer,  was  unfurled  over  the  camp  at  Cam- 
bridge, Massachusetts,  January  1,  1776. 

The  First  Daily  Newspaper  appeared  in 
1702. 

Tlie  First  Newspaper  in  the  United 
States  was  published  in  Boston,  September 
25,  1790. 

The    First    Religious    Newspaper,    the 
"Boston  Record,"  was  published  in  1815. 
The  "Shoe  Black"  first  came  into  vogue 
in  1750. 

THE  TAHITIAN'S  FIBST  GLIMFSE  OF 

NAILS. 

When  Captain  Cook  first  visited  Tahiti, 
the  natives  were  using  nails  made  of  wood, 
bone,  shell  and  stone.  When  they  saw  iron 
nails,  they  fancied  them  to  be  shoots  of 
some  very  hard  wood,  and  being  desirous 
of  securing  such  a  valuable  commodity, 
they  planted  them  in  their  gardens. 
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THE  RELIGIONS  OF  THE  WORLD 


Leame^I  men  estimate  that  there  are  at 
least  1,W0  fornjs  of .  religious  worship 
practice*!  in  iIjc  worM  t^Mlay.  These  may 
be  classfjd  under  four  great  heads,  viz.:  the 
Pagan,  the  Mohamcilan,  the  Jewish  and 
the  Christian.  i^)f  these,  the  chief  Pagan 
religions  now  existing  are:  Fetichism, 
Brahmanism    and    Buddhism,   Confucian- 


ism, Taoism  and  the  primitive  reli^on  of 
the  North  American  Indians. 

T-he  number  of  followers  of  Christianity 
is  estimated  at  rjOGjO^iOjOOO,  with  800,000,- 
000  followers  of  the  other  creeds.  Thus  it 
is  that  Christianity  claims  nearly^ 
thirds  as  manv  as  the  other  sects 
bined. 


CURIOSITIES  OF  THE  BIBLE 


The  Bible  Ixjars  no  date.  It  comprises 
60  documents,  or  Ixx^ks,  and  is  supp<.»sed 
to  have  lieen  written  by  40  men.  The  Book 
of  Isaiah  has  00  chapters.  There  are  54 
miraelfs  rocordf;d  iri  the  Old  Testament, 
and  51  in  the  New  Testament. 

8H0BTEST  AND  LONGEST  VEBSES. 

The  shortest  verse  in  the  Bible  is  John 
xi :  '35,  "Jesus  Wept."  In  point  of  words, 
but  not  of  lett/Ts,  another  verse  is  equally 
short,  viz.:  Thessalonians,  v:  10,  "Re- 
joice Kvennf>re."  The  longest  verse  is  the 
ninth  versf?  of  the  ei^htli  chapter  of  Esther. 
Esther  is  the  r)nly  book  in  which  the  Deity 
is  not  mentioned. 


NXnCBEK  OF  CHAPTEBS,  WOKDB  Am 


The  Bible  contains  3,566,480  letter^ 
773,746  words,  31,173  verses,  and  1,18» 
chapters.  The  word,  "Lord,"  occurs  1,855 
times,  and  the  word,  *'and,"  46,277  times. 
The  word,  ''Reverend,"  occurs  but  ono^ 
and  then  in  the  ninth  verse  of  the  lllth 
Psalm.  The  middle  verse  in  the  Scrip* 
tnrei?  is  the  eiglitli  verse  of  the  118th 
Psalm.  The  21st  verse  of  the  seventh  chap- 
ter of  Ezra  contains  all  tlie  letters  of  the 
alphabet,  with  the  exception  of  the  letter 
"J."  In  the  Bible,  are  no  words  or  names 
with  more  than  six  syllables. 


THE  WORLD'S    NEWSPAPERS 


In  1775,  there  were  only  27  newspapers 
published  in  the  United  States.  Now 
there  are  18,657  in  America;  7,000  in 
Germany;  9,000  in  Great  Britain;  4,300 
in  France;  1,070  in  Japan;  1,500  in  Italy, 
and  tlie  remainder  are  distributed  through- 
out  Australia,    Si)ain,    Switzerland,   Hol- 


land, Belgium,  Asia  and  Canada,  the  total 
number  in  the  world  being  51,234. 

The  oldest  newspai)er  in  the  United 
States,  calle<l  the  "Pennsylvania  Ga- 
zette," is  published  at  Philadelphia,  and 
was  established  by  Samuel  Kreimer,  in 
1728. 
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LARGEST  BELL  IN  THE  WORLD 


To  Kremlin,  Moscow,  belongs  the  credit 
of  Laving  the  largest  bell  in  tho  world. 
This  bell  has  a  cireuuifereiicc  of  68  feet 


BIO    BELL,    AT    CmoNIN,    KIOTO. 


at  the  bottom,  and  is  21  feet  in  height.  Its 
greatest  thickness  is  23  inches,  and  it 
woiglia  443,772  ]>o»nd8.  It  has  never  been 
rnnfT,  and  was  evidently  cast  where  it  now 
rests. 

HIGHEST  VOLCANO  IN  THE  WORLD. 
PojKicatepotl  (aniokin^  mountain),  35 
miles  southwest  of  Pueblo,  ilexico,  is  the 
tallest  voU-ano  in  the  world.  It  is  17,748 
feet  abiive  tJie  sea  level,  and  has  a  crater 
three  miles  in  ciivumfercnce,  and  1,000 
feet  deep. 

LABQEST  THEATEB  IN  THE  WOULD. 
The  new  opera  house  in  Paris,  France,  is 
the  largest  in  the  world.  It  covers  nearly 
three  acres  of  groniid;  its  cubic  dimensions 
are  4,287,000  foct,  and  it  cost  about  $100,- 
000,000. 

LABOEST  CAVEBH  IN  THE  WOBLD. 

The  Maiumi)tli  Cavo,  in  Edmondson 
county,  Kenlncky,  is  the  largest  cavern  in 
the  world.  The  cave  consists  of  a  succes- 
aion  of  irregular  chambers,  several  of  which 
are  large,  situated  on  different  levels. 
Some  of  these  are  traversed  by  navigable 
brandies  of  the  subterranean  Echo  river. 
Blind  fish  arc  found  in  these  waters. 


GROWTH  OF  THE  GREAT  POWERS 


The  comparative  numerical  strength  of 
the  principal  nations  of  the  world  has  un- 
dergone many  revisions  during  the  last  103 
years.  In  1800,  the  great  powers  were 
thus  grouped : 

l^nsaia,  38,140,000  population;  France, 


27,720,000;  Germany,  22,330,000;  Aus- 
tria, 21,230,000;  tlie  United  Kingdom, 
1.1,570,000;  Italy,  13,380,000;  Spain, 
10,440,000;  the  United  States,  5,310.000. 
In  the  year  1902,  we  had  the  follow- 
ing figures: 
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Russia,  130,896,  628 ;  the  United  States, 
79,725,456;  Germany,  53,000,000;  Aus- 
tria-Hungary, 42,600,906;  the  United 
Kingdom,  49,559,954;  France,  38,517,- 
975;  Italy,  31,000,000;  Spain,  18,250,- 
000. 


ENGLISH-SPEAZINa  RACES. 

Of  this  population,  the  English-speaking 
races  in  Great  Britain  and  Ireland,  to- 
gether with  the  English-speaking  colonies, 
and  the  United  States,  number  133,109,- 
543,  as  against  Eussia's  130,890,628. 


LOCOMOTIVE  WORKS,  LOCOMOTIVES  AND  CARS 


There  are  28  locomotive  works  in  the 
United  States,  and  they  represent  a  capital 
of  $40,813,793.  The  value  of  their  prod- 
ucts for  1902  was  $30,107,145,  to  produce 
which  involved  an  outlay  of  $11,745,524, 
for  wages;  $1,243,350,  for  miscellaneous 
expenses;  and  $21,175,420,  for  materials 
used. 

NXJMBEB    OGP    LOCOMOTIVES    BUILT    IN 

1902. 

At  the  28  establishments  2,962  locomo- 
tives of  all  classes  were  built,  aggregating 
a  value  of  $28,345,250,  compared  witli 
2,409  locomotives,  valued  at  $19,752,465, 
built  in  19  establishments  in  1890.  In  ad- 
dition to  these,  272  locomotives  wore  con- 
stnict(jd  at  26  railroad  shoj;>s,  which  were 
valued  at  $3,276,393. 

INCBEASE  IN  COST   OF   CONSTBTTCTION. 

During  the  last  ten  years  there  has  been 
a  considerable  increase  in  the  cost  of  loco- 


motives built  In  1890  an  average  loco- 
motive coat  $8,199;  in  1902  the  average 
price  was  $9,956.  The  increased  price  in 
construction  is  due  to  increased  size  and 
the  materials  used.  In  construction,  Penn 
sylvania  was  first,  with  a  record  of  49.3 
per  cent  of  the  whole,  with  New  York  state 
a  close  second,  and  Xew  Jersey,  third. 

TOTAL  NTJHBEB  OF  LOCOMOTIVES   AND 

CABS  IN  1902. 

The  number  of  locomotives  in  the  United 
States  in  1902  was  39,584;  the  total  car 
equipment,  1,550,833 ;  and  the  tot^il  num- 
Ix^r  of  railroad  employes,  1,071,169. 

TOTAL  MILEAGE  OF  TBACK. 

Tho  United  States  had  at  the  same 
]X>riod,  195,571  miles  of  main  track; 
12,845  miles  of  second  track;  1,154  miles 
of  third  track;  876  miles  of  fourth  track; 
and  54,920  miles  of  yard  track  and  sid- 
in<rs, — a  totiil  of  265,366  miles  of  single 
track. 


TOLD   IN   FIGURES 


THE   NEW  YOBK   BAFID   TBANSIT   TUN- 
NEL. 

Timber  and  lumber  costing  $2,000,000 
were  used  in  the  preparatory  work  in  the 
Xew  York  rapid  transit  tunnel. 


AGBICULTTJBE  IN  COLOBABO. 

Colorado  cultivates  about  2,500,000 
acres  of  land,  and  has  nearly  15,000  miles 
of  irriiratinp:  canals  and  ditches.  Its  agri- 
cultural products  exceed  by  far  the  mineraL 
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EAT  NO  MEAT. 

At  least  seven-tenths  of  the  population 
of  the  globe  never  eat  flesh  meat.  In  India, 
China,  Japan,  and  adjacent  countries,  there 
are  about  400,000,000  people  who  eat  no 
flesh  meat 

THE  NOBTH  AHEBICAK  INDIANS. 

Of  the  85,000  Indians  in  the  five  civil- 
ized tribes,  Cherokees,  Creeks,  Choctaws, 
Chickasaws,  and  Seminoles,  less  than 
15,000  are  full  bloods,  so  the  Indian  will 
soon  lose  his  racial  identity. 

VICTIMS  OF  ELECTRIC  STBEET  CABS. 

Electric  street  cars  killed  1,216  persons 
and  injured  47,428  in  twelve  years, — ^from 


the  time  they  came  into  use  until  1903. 
The  number  of  passengers  carried  in  a  year 
has  increased  from  2,000,000,000  to  6,- 
000,000,000. 

FEBCENTAGE  OF  SHOTS  THAT  HIT. 

During  the  Spanish-American  war  it 
was  estimated  that  only  3  per  cent  of  the 
shots  fired  by  American  gunners  hit  the 
enemy's  ships.  In  the  recent  quarterly 
target  practice  of  the  North  Atlantic 
squadron^  51^  per  cent  of  the  shots  hit 

HIGH  WAGES. 

The  highest  wage  in  the  world,  $78.30  a 
minute  for  a  six  hour  day,  is  received  by 
the  Czar  of  Russia. 


THE  WORLD'S  PRODUCTION  OF  PRECIOUS  METALS 


UNITED  STATES  LEADS. 

Once  more  the  United  States  leads  in 
the  production  of  precious  metals.  In  the 
rcj)ort  of  the  director  of  the  mint  for  the 
calendar  year  1901,  this  country's  output 
of  gold  and  silver  was  $111,795,100,  out 
of  $368,373,800  turned  out  by  the  whole 
world.  The  figures  of  the  world's  ouput 
by  countries  were  as  follows : 

NORTH  AMERICA. 

Silver, 
commercial 
Gold  value. 

United  States    I  78.666,700       |  33.128.400 

Mexico    10,284.800  34,593.900 

Canada    24,128.600  3,145,600 

AFRICA  AND  AUSTRALASIA, 

Africa    I    9.089,500  

Australasia   76.880.200       I    7,829,600 

EUROPE. 

Russia     $  22.850.900  |         94.200 

Austria-Hungary   2.136.700  1,198.006 

Germany    59.800  3,313.000 

Norway    99,500 

Sweden  41.700  32,400 


Italy    

Spain     

Portugal    

Greece , 

Turkey     

Finland    

France    

Great  Britain 


36,300 
8,600 
1,300 


24,600 
1,300 


276,300 


SOUTH  AMERICA. 


Argentina  |  30,000 

Bolivia    119,600 

Chill    1,067,200 

Colombia   2,801,300 

Ecuador    110,000 

Brazil    2,775,400 

Venezuela    321.200 

Guiana  (British)    1,771,600 

Guiana   (Dutch)    406,600 

Guiana  (French)   2,000,000 

Peru     1,329,200 

Uruguay    31,700 

CENTRAL  AMERICA. 

Central  America  |  640,300 

ASIA. 

Japan    |  1,201,600 

China    9,091.500 

Corea   4,500,000 

India   (British)    9,395,900 

East  Indies   (British) 861,700 

East  Indies  (Dutch) 435.000 


450.800 
1,911.200 

2,300 
692,300 
267,600 

4,700 
271.300 
133.000 


27.000 

6.152.600 

6,563,100 

1,129,000 

4,600 


3,360.500 
500 


I       527.800 


I    1.037,800 


48.600 


Totals   1263.374,700       $104,999,100 
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TOTAIi    miMBEB    OF    FINB    OXJHOES    OT 
OOLD  AND  SIXVEB. 

The  total  number  of  fine  ounces  of  gold 
produced  was  12,740,746,  and  of  silver, 
174,998,  573,  the  coinage  value  of  the  lat- 
ter being  $226,260,700. 

OOLD   AND    SILVEB   EXPORTS   AND   IM- 
PORTS OF  PRINCIPAL  COUNTRIES. 

The  imports  and  exports  of  the  precious 
metals  of  the  principal  countries  of  the 
world  during  tlie  calendar  year  1901  are 
exhibited  in  the  following  table,  the  infor- 
mation relating  to  foreign  countries  having 
been  received  principally  through  repre- 
sentatives of  the  United  States  in  those 
countries : 

GOLD. 

Imports.  Exports. 

United  States   $  54.761,880  $57,783,939 

Africa   1,595.959  9,713.588 

Austria-Hungary   35,731,855  7,585,753 

Canada   4.574.809  24,744,890 

Costa  Rica    385.077  550,510 

Denmark  804.000  

Egypt    14.677.469  11.971.274 

France    82,798,158  27,985.000 

Federated  Malay  states...      1.870.878  875.592 

Germany    61,126,228  12,278,509 

Great    Britain    104,060,588  67,961.962 

India    (British)    26,952.409  20,666,059 

Italy   914,994  2.607.640 

Japan    5,308,563  5.720.562 

Corea   1,290  2.450.737 

Mexico    9,598.594 

Netherlands   4.207,059  691.806 

Nicaragua    435,000 

Norway    516.386  

Slam    2,361.450  79,700 

Sweden    731.463  

Switzerland     13,407.332  4.009.891 

Russia    4.459.685  34.870.237 

Portugal    1,322.387  1,355,909 

The  net  sum  of  exjK)rts  of  Australian 
gold  is  estimated  at  $76,880,200,  and  of 
Chinese  gold,  at  $9,091,500. 

SILVER. 

Imports.  Exports. 

United   States   131.146.783  $55,638,358 

Africa   1.744.947  55.984 

Argentina  23.995  86.959 

Austria-Hungary   993,975  1.263.382 

Bolivia    13.691,26 

Canada  242,215  2,136.359 

Costa  Rica 47,943 

Denmark   


Imports. 

Dutch  Guiana 62,660  28.0S7 

Ecuador 

Egypt   676.037  60,«72 

France    18,886,436  27^19.395 

Federated  Malay  states...  11,063,647  9.482.220 

Germany   4,479,637  e.981.803 

Great  Britain    61.141.061  58.640.632 

India    39,885,187  16.&49.234 

Italy   1,430,707  1.898.994 

Japan    154,256  1.281.S09 

Corea    450.657  100.473 

Mexico    2,279,876  50.269,eO( 

Netherlands    3.278,008  889.557 

Nicaragua    60,000  50.720 

Norway    187,264             

Peru     6,738  98.712 

Slam    762,207  186.916 

Sweden  83,062             

Switzerland  8.429.956  2.278.442 

Russia  4,818.854  1.905.930 

China    4.334,047  148  310 

Hong-Kong   7,623.616  3.747 

Straits  Settlements   13.787,004  167,333 

East  Africa    806,510  32.227 

Arabia    617,226  226.805 

Ceylon  2,011,280  1,154.470 

Persia     393,217  236.706 

Turkey    886.462             

Australasia   (net)    6.089,858 

The  industrial  consumption  of  the 
precious  metals  in  the  world  is  estimated, 
in  round  numl)ers,  at  $80,000,000  gold  and 
$57,000,000  silver. 

INCREASE  IN  THE  GOLD  STOCKS  OF 
VABIOUS  COUNTRIES. 

After  allowing  for  industrial  consump- 
tion, the  increases  in  tlie  gold  stocks  of  the 
principal  c(niii tries  of  the  world  for  the  cal- 
endar vear  UK)1,  are  estimated  to  have  l)een 
approximately  as  follows: 

United   States    $63,800,000 

Austria-Hungary    27.600,000 

Belgium    1.900,000 

Great    Britain    17,000,000 

India    5.800.000 

France    40  4OO.O00 

Germany    41.700.000 

ItJily    3.500.000 

Japan   1.700.000 

Netherlands    5.600.000 

Portugal     2.300.000 

Roumania    1.800.000 

Sweden   1,800,000 

Switzerland    3,500,000 

ONLY  COXTNTBIES  SHOWING  I.OSS. 

The  only  countries  showincj  a  loss  during 
the  year  are  Norway,  $1,600,000,  and  Rua- 
sia,  $9,700,000. 
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THE  GLOBE'S  GREATEST  RIVERS 


THE    AMAZON. 

A  score  of  navigable  rivers  empty  their 
volume  into  the  Amazon,  and  many  smaller 
streams  are  its  tributaries.  Its  course  is 
mainly  through  Brazilian  territory.  Its 
sources  are  the  Tungurahua,  flowing  from 
the  Peruvian  Lake  Laurichocha,  and  the 
Ucayalo,  which  originates  in  the  Apurimac, 
600  miles  long,  issuing  from  the  Peruvian 
Andes.  From  the  junction  of  the  last- 
named  stream,  the  Amazon  runs  nearly 
1,800  miles  to  the  Atlantic  Ocean.  Its 
actual  length  is  4,000  miles,  and  its  estuary, 
gradually  broadening  as  it  approaches  the 
sea,  attains  at  the  mouth  a  width  of  180 
miles.  The  basin  of  the  Amazon  includes 
about  2,000,000  square  miles  of  soil. 

THE  MISSISSIPPI. 

The  Mississippi  ranks  next  to  the  Ama- 
zon among  the  world's  great  streams. 
Rising  in  Lake  Itasca,  Minnesota,  it  rims 
southeasterly,  with  an  extent,  including  its 
tributaries,  of  4,400  miles.  Together  with 
these  tributaries,  the  current  of  the  Missis- 
sippi drains  an  area  of  about  1,100,000 
square  miles.  It  takes  in  the  volume  of  the 
Missouri  river  near  St.  Louis,  and  meets 
the  wat(»rs  of  the  Ohio,  where  the  states  of 
Illinois,  Kentucky  and  Ohio  come  into  con- 
tact. Confluent  with  the  Mississippi  at 
their  respective  points  of  junction  are  the 
Illinois,  Iowa,  Wisconsin,  White,  Des 
^foines  and  St.  Francis  rivers.  It  is  also 
joined  by  the  Arkansas  river  south  of  its 
junction  with  the  Ohio,  and  by  the  Red 
river  as  it  approaches  its  outlet,  in  Louis- 
iana. 

The  delta  of  the  Mississippi,  120  miles 
south  of  the  city  of  New  Orleans,  is  com- 


posed mainly  of  three  "passes,"  which 
afford  entrance  for  ships  of  large  tonnage 
from  the  Gulf  of  Mexico.  These  are  called 
the  Northeast  Pass,  the  Southwest  Pass  and 
the  Main  Pass.  Steamers  of  moderate 
draught  ply  the  Mississippi  for  2,000  miles 
above  the  delta. 

THE   YUKON. 

The  Yukon  river  has  its  source  in  British 
Columbia,  and  its  outlet  in  Behring  Sea. 
Its  drainage  basin  includes  a  surface,  ap- 
proximately, of  200,000  square  miles.  The 
Yukon  was  formerly  notable  for  fine  fish, 
which  it  still  produces,  but  its  attractiveness 
in  this  regard  was  entirely  overshadowed, 
in  189(),  when  the  famous  gold  discoveries 
were  made  in  a  creek  flowing  into  the  great 
river.  The  width  of  the  Yukon  600  miles 
from  the  ocean  is  about  a  mile.  It  is  navi- 
gable for  nearly  its  entire  length  o.f  2,000 

miles. 

THE   NILE. 

The  river  Nile  is  variously  estimated  at 
from  4,100  to  4,500  miles  long.  By  most 
geographers  its  source  has  been  siij)posed  to 
1x3  in  Victoria  Nyanza  Lake.  At  Khartoum, 
the  former  cai)ital  of  the  Egyptian  Sudan, 
its  two  arms,  the  Blue  Nile,  issuing  from 
Abyssinia,  and  the  White  Nile,  flowing  from 
the  southwestern  part  of  the  continent,  com- 
bine into  a  single  stream,  and  constitute  the 
main  Nile,  which  courses  its  majestic  way 
to  the  Mediterranean.  Its  delta  is  120 
miles  wide  between  its  west  mouth  at 
Rosetta  and  its  east  mouth  at  Damietta. 
The  Rosetta  mouth  is  1,800  feet  wide.  The 
Nile  is  at  flood  from  June  to  September, 
after  which  it  subsides  until  January.  Its 
mean  rise  at  Cairo  is  40  feet. 


536 


FACTS  FOB  TUB  CURIOUS. 


THE  COLUJUIXA. 

The  Columbia  rivr^r.  which  flows  into  the 
Pacitic  ocean,  has  its  a^mrce  in  the  Rx-ky 
inountain.<$.  Ixa  coui>e  i:;  through  Oregon, 
Washin^rton  and  British  Columbia.  On 
acc<>unt  of  natural  obstructions.  «uch  as 
rapidfiy  etc.,  less  than  one  hundred  miles  of 
it  is  navijrable.  Although  the  bar  at  its 
mouth  is  liable  to-mugh  seas,  the  harbor  is 
the  safest  on  that  coa*t  fur  a  distance  of 
alxnit  SOO  milffs.  The  Columbia  river  is 
1,400  miles  long  and  affords  an  abundant 
BUpi»ly  of  salmon  of  fine  quality,  on  which 
IK  lias^'d  one  of  the  mo^t  imiK>rtant  indus- 
tries of  the  Pacific  coast. 

THE    VOLGA. 


The  riv<T  VoIlm  has  it^  r-Mur^f*  in  Eur<H 
jwan  Knssia,  nnd  is  tlie  hirgest  river  in 
p'urojK'.  It  find-i  its  source  in  Scli^lier 
Lak<\  and  r-arri^'s  its  volume  i^.TiOO  milrs 
into  the  Cas|iian  Sea.  Its  e.-tnarv  is  dividinl 
into  many  jiassages,  tlirou^rli  some  of  \vlii<'li 
craft,  of  considerabK*  tonnage  enter,  and 
pass  up  tli(;  stream  when  ll«H»ded,  as  far  as 
I'ver.  Tlie  ba-in  of  thr*  Vol«:a  iu<^*ludfs  a 
8U|»erfir'iiil  surfa^'c*  of  n^'arly  JOOyOiM)  s(|uare 
miles. 

THE   DANUBE. 

Next  to  th'*  Volga  in  c-xtent  and  imp<>rt- 
iixicc.  ranks  the  DanulK*,  called  the  ''Ister" 
in  ohh'U  timers.  It  has  its  sourer;  in  the; 
S<'li\varz\vald,  in  l>aden,  is  2,000  miles  \(*nf:, 
and  flr»ws  into  tli(!  IJlack  Sea  through  an 
estuary  divided  into  a  nundK-r  r»f  passages, 
of  wliicli  tli(»  principal  one  is  the  Sulina. 
The  course  of  the  l)annlK»  is  through  the 
states  of  \ViirttendK»rg,  Bavaria,  Austria, 
Hungary,  Kmimania  and  Bulgaria,  and  its 
main  tributaries  are  tlu?  Leitha,  Pruth, 
Theiss,  Inn,  Drave,  Kaab  and  Save.  Steani- 


boati^  ply  the  river  as  far  bs  Pesth.  Eng- 
land, Austria.  France  and  Turkey  gaaran- 
teed  the  free  navigation  of  the  Danube  in 
1S5C.  During  many  centuries,  this  great 
river  constituted  the  nonheastem  boiindarv 
of  the  Roman  Empire. 

THE    OANOES. 

The  river  Ganires  is  1.000  miles  long.  Its 
source  is  in  the  Himalaya  mountains,  in 
India,  ^vhence  it  oiurses  tlipiUgh  a  level  and 
fertile  countrv  t«»  its  outlet  in  the  Bav  of 
Keniral.  The  delta  of  the  Ganges  reaches 
north  of  this  bav  fur  a  distance  of  200 
miles,  forming  a  hui;h  jungle.  The  Hugli, 
one  of  the  branches  of  the  Ganires,  runs  200 
miles,  to  Calcutta.  For  its  main  tributaries 
the  Ganges  has  the  Kamganga.  250  miles 
long:  the  Jumna,  0S<)  miles  long;  and  the 
Gumti,  I'^O  miles  long.  Important  cities 
line  its  bank.^,  among  them  lieing  Jessore, 
Dacca,  i[<.>orshedabad,  Cawnjxxir,  Alla- 
habad, and  as  lx4'<ire  mentioned,  Calcutta. 
This  great  and  famous  stream  is  regarded 
by  the  IIind<^»s  as  a  sacred  object. 

THE  MISSOURI. 

The  ^lissouri  river  is  the  main  tributarv 
of  the  Afississinpi.  Before  its  confluence 
with  that  stream,  its  chief  fork,  the  ^lis- 
souri  proj>cr,  coursing  northeasterly  from 
its  ^j(^ur(•e  in  the  K(K*kv  Mountains  a  little 
more  than  ()<H)  uiiles,  and  its  minor  fork, 
the  Yellowstone,  issuing  from  the  same 
region  and  flowing  northeasterly  alx:>ut  000 
miles,  join  themselves  togc»ther,  and  after- 
ward ])our  fh(Mr  cond>ined  volumes  into  the 
"Fatli(»r  of  Waters."  The  ifissoiiri,  proper, 
has  f<^r  its  main  tributaries  the  Osage, 
Charit(>n,  CJrand,  Platte  and  Kansas  rivers, 
and  is  naviirable  for  craft  of  medium  size 
for  more  than  2,r>00  miles.  The  entire 
length  of  the  Missouri  river  is  3,100  miles. 


SAFE 

BUSINESS 

RULES. 


1.  Xever  Bign  a  paper  without  first  reading  it. 

2.  Shun  lawBuitB,  and  never  take  money  risks  because  they  look  promising. 

3.  Never  be  afraid  to  say  no.     Every  snccessful  man  must  have  the  backbone  to  aseert 
hia  rights. 

4.  Deal  with  strangers  cautiously,  not  suspicioualy. 

6.  Be  frank  and  plain  in  all  business  affairs  and  put  everything  in  writing. 

6.  Know  your  m-^.n  before  ycu  become  his  security. 

7.  £eep  strict  account  of  every  cent,  and  you  will  have  more  to  keep  account  of. 

8.  Keep  appointments  promptly. 

9.  Don't  promise  more  than  you  can  do. 

10.  Small  profits  with  little  risk  bring  more  than  large  profits  on  big  risks. 

11.  Keep  your  busineaa  plana  to  youraclf,  yet  be  not  afraid  to  "tell  all." 
13.  Be  honest,  but  not  because  it  is  tho  boat  policy. 

13.  If  cleanlin^s  is  next  to  godliness,  it  is  very  close  to  snccess. 

14.  Watch  details,  but  at  all  times  consider  yourself  above  them. 

15.  "Whataoover  thy  hand  finds  to  do,  do  it  with  all  thy  might." 

IC.  Think  success,  talk  success,  and  you  are  very  likely  to  feel  success. 

17.  The  successful  man  is  not  ho  who  does  the  most,  but  ho  who  does  the  beat  he  can. 

18.  "Kely  upon  your  own  strength  of  body  and  soul.  Take  for  your  star  self-relianoe, 
faith,  honeaty  and  industry.  Don't  take  too  much  advice,  keep  at  tho  helm  and  ateer  yonr 
own  ship.  Fire  above  the  mark  you  intend  to  hit.  Energy,  determination,  right  motive  in 
the  levers  that  move  the  world". — 2foa!i  Porter. 

19.  If  you  would  get  justice  be  not  too  anxious  about  it. 

20.  Do  not  be  ashamed  of  bard  work.  Work  for  the  best  salary  or  wages  yon  can  get, 
bat  work  for  anything  rather  than  to  be  idle. 
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RULES,  DIRECTIONS.  AND   FORMS 
FOR   KEEPING   BOOKS. 


TO  SCIENCE  OF  ACCOITVTS. 

BOOKKEEPING  isacareCul  record  of  baainess  trans- 
actions  that  has  for  its  object  the  keeping  of 
accounts  in  snch  a  manner  that  we  may  at  any 
time  know  the  tme  condition  of   our  hnsiness.     ETery 
person  having  occasion  to  keep  accounts  is  greatly  ben- 
efited  by  a  knowledge  of  bookkeeping. 

Methods. — There  are  two  general  methods  for  han- 
dling accounts  now  in  use.  The  simpler  method — practical 
only  when  the  accounts  are  not  nnmerons,  or  the  bnsineBB 
extensive — is  Single  Entry  bookkeeping. 

Single  Entry. 
The  books  used  are  usually  a  Day-book,  often  called 
a  blotter  or  memorandum  book,  a  Cash-book  and  Ledger. 

These  books,  of  different  sizes,  may  be  found  at  the  bookstores,  though,  in  case  of  neces- 
sity, they  can  easily  be  made  with  a  few  sheets  of  foolscap  paper,  ruled  as  hereafter  shown. 
Tho  method  more 
in  use,  because  of  its 
flexibility   or  adapta- 
bility to  all  classes  of 
accounts,  is  known  as 
Double  Entry.     The 
books  that  can  be  em- 
ployed in  Double  En- 
try are  almost  without 
number.  In  most  com- 
mon use,  however,  we 
find    the    Day  -  book. 
Journal   (often    these 
are  combined) ,  Cash-book  and  Ledger.     To  these  aro  often 
added  Invoice-book,    Bill-book,    Stock-book,  individual     wbolaTbemdUofr "* 


MlgH  B.  In  HellliiK  Mr.  D,  an  nmbnlln  for 
eaab.  Thlslsncumplew  trsmBatkm.lieluct 
an  excbungB  by  bolb  patUoi  at  the  (ame 


piece  ol  Jewel 


Tbls  1b  not  a  completed  transaction,  the 
eidiange  being  made  by  tbe  llrst  party,  but 
—  '17  the  aeeoud  party.    Who  U  ui«  deblorl 
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Mr.  R  lor  the 


Ledgere,  petty  Cash-bookB,  et«.  It  is  now  onr  pnrpoee  to 
take  you  through  a  series  of  transactions  ia  whioh  we  wiU 
first  use  Single  Entry;  later  we  will  change  our  books 
from  Single  to  Donble  Entry  and  continne  the  tranBac- 
tions  to  a  point  where  yon  can  easily  note  the  distinctive 
points  ot  difference  between  Single  and  Donble  Entry. 

In  making  charges  in  a  book  and  giving  credit,  it  is 
necessary  to  keep  clearly  in  mind  whether  the  person  of 
whom  we  write  gives  or  receives.  If  the  individual  gives 
e  is  a  creditor,  which  is  designated  by  the  abbreviation 
Cr.  If  tbe  person  receires  he  is  a  debtor.  It  is  desig- 
nated by  Dr. 

'°°'"''  We  herewith  submit  a  series  of  transactions  which 

cover  the  ground  of  an  ordinary  set  of  books.  Our  efforts 
have  been  to  make  the  statements  clear  and  exclude  every- 
thing not  necessary.  We  illustrate  the  jonmal  or  day- 
book, ledger,  and  hill-hook.  To  these  could  be  added 
the  cash-book,  but  we  have  preferred  to  mo  all  cash 
through  the  journal. 

Invoice  and  other  books  are  added  for  the  purpose 
of  clearing  up  the  work  of  a  large  business,  but  in  ordi- 
nary  accounting  are  not  needed. 

Note. — The    following    transactions   illustrate    the 
books  of  J,  R.  Dunn, 


Na6 


a   farmer,  who  has   a 
farm  of  160  acres,  and 


No.e 

Tie  M  daTs 
elTes  bUchwk 
fo  Mr.  J.    This 
Ihe  tracsacUcm 

He""lfSliiSthB 

or  the  nmnuDlnt  the*  note 

conipleti-«  Mr.  L.h  part  In 

Mr.  J.  In  enilnrsliiB   hla 

u)  r^lvWl  payment  InfiUL 
note  back  Ui  Mr.  I. 

Mr.  J.  baa  sold  some  real  eslate  to  Mr. 

L.  for  whli:b  Mr.  L.  la  (ilvlQg  bis  bow  due  Ui 
flO  dajfl— Ibiit  Is,  be  (h^^  his  promise  In 
wrlClDR  to  pay  the  amount  at  the  end  ut  N 
ilays.  Mr.  J.hascompleKil  his  partot  lbs 
transaction,  but  Mr.  t.haa  not.  TbLtlaan 
also    owns    an    interest      «-<=1^8«  "' l^nd  .or  a  proml««ry  nole 

in  the  village  store.  He  desires  to,  at  all  times,  know  the 
true  condition  of  his  business,  whether  he  is  making  or  los- 
ing money,  and  which  interest  pays  him  best.  He  ma? 
adopt  either  method — Double  or  Single  Entry.  Study 
carefully  the  following  forms,  and  you  will  see  that  on  any 
day  he  can  determine  his  exact  worth  in  dollars  and  cents. 
If  every  man  could  but  realize  how  easy  it  Is  to  keep  hit 
accounts  in  a  correct  manner  much  of  the  anxiety  and 
annoyance  in  settling  estates  would  be  at  an  end.  It  might 
be  well  to  remember  that  the  wife  as  well  as  the  husband 
cau  in  this  manner  know  conditions  as  they  exist,  and 
through  cooperation  with  her  husband  will  do  much  to 
add  to  tbe  family's  coatentment  and  prosperi^ 
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SAT-BOOK  TBAVSACTI0H8— SnraiE  ZNTBT. 

JANUARY  1.  1902. 


J.  R.  Dunn  invests 

Farm  of  180  acres,  valued  at  980  per  acre, 

Store  and  lot,  valued  at 

Stock  of  goods  in  store  valued  at 

Live  stock  worth 

Machinery  and  implements  worth 
James  Adams  owes  on  % 
A.  a  Ames 
Cash  on  hand 
He  owes  the  following  debts 

Edward  Drake  on  % 

S.  £.  Howard 


«« 


8 


Sold  Jas.  Mann  on  % 

1  bbl.  flour 
5  lbs.  coffee 

2  lbs.  tea 
5  bu.  timothy 

Gash  sales  to  date  amount  to 

Paid  for  repairing  wagons 


Sold  J.  C.  Evans  on  % 
20  bu.  oats 
1  ton  feed 
1  bbl  flour 


10 


10 


18 


17 


Gash  receipts  for  the  week  amount  to 

10 

Bo't  of  E.  B.  Harvey  on  % 
28  bbls.  flour 
40  bu.  timothy  seed 
10  "    clover       " 
4  bbls.  sugar,  1210  lbs. 
6  bags  Rio  coffee,  642  lbs. 


Sold  A.  D.  Rand 

One  horse  for 
Received  in  payment,  cash 
His  80  day  note  for  balance 


Bo't  of  S.  H.  Hines  on  % 
6  bx.  soap 
6  doz.  canned  com 
15   **         "       peaches 


80 


12 


«( 


peas 
Paid  cash  for  horseshoeing 


81 


84 


Gash  receipts  for  the  week  amount  to 

86 

Bo't  for  cash  vegetablea  eggs,  etc.,  in  bulk 


84  05 
80f^ 
60^ 

81  95 


40# 

922  00 

85  10 


84  10 

SI  40 
93  80 

21/^ 


84  00 
08^ 

81  20 
80^ 


4  95 
1  50 
1  00 
9  75 


8  00 

22  00 

5  10 


114  80 
56  00 
88  00 
63  58 

184  82 


84  00 
5  88 

18  00 
9  60 


9600  00 

8000  00 

6840  00 

980  00 

1040  00 

86  00 

41  00 

1464  00 

145  00 
76  00 


17  80 

244  60 
14  00 


85  10 
294  67 


407  16 


140  00 

40  00 

100  00 


67  48 
840 

846  84 

« 

460 


642 
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Sold  A.  W.  Williama 
10  bars  soap 

4  cans  corn 

4  lbs.  cheese 

2  tons  feed 
Took  in  part  payment  potatoes,  eggs,  etc.,  valued  at 


6^ 

60 

12^ 

48 

11^ 

44 

$22  00 

44  00 

81 


Paid  J.  Arnold  for  wages 
**     E.  H.  Hayes  for  wages 
**     Geo.  Scott 


i(        it 


81 


Cash  sales  for  the  week 


FEBRUARY  2,  100>?. 


Paid  sundry  expense  bills  in  cash 

5 

Sold  John  Ropers  on  % 
14  lbs.  pork 
2    *'    coffee 
6    *'    rice 


30<!^ 
10^ 


Cash  sales  for  the  week 


12 


Paid  county,  town  and  school  taxes  in  cash 

13 

Sold  Jas.  Winkle  on  % 

1  mowing  machine  (sec^ondhand) 

14 

Cash  sales  for  the  week 

17 

Bo't  of  E.  J.  Young  one  job  lot  of  clothing,  books  and  shoes 
Gave  him  our  80  day  note  for  same 

19 

Received  cash  from  A.  D.  Rand  in  payment  of  his  note 

21 
Cash  sales  for  the  week 

21 

Paid  current  expense  bills  in  cash 

28 
Sold  J.  Harvey 


1  cow  for 


23 


Took  his  60  day  note  in  payment 

25 

Paid  S.  E.  Howard  on  %  cash 

27 
Received  of  James  Adams  on  % 

28 

Cash  sales  for  the  week 


1  54 
60 
60 


45  S8 
16  60 


24  00 
19  00 
85  00 

2d4  30 


1  40 


2  74 

264  10 
46  80 

24  00 
248  40 


425  00 
425  00 


100  00 

814  20 

11  40 

86  00 
86  00 

26  00 
80  00 

286  45 
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FEBRUARY  28.  1902. 


Paid  Jno.  Arnold  for  wages 
**    E.  H.  Hayes  " 
"    Geo.  Scott      " 


MARCH  4.  1902. 


24  00 
19  00 
85  00 


Sold  Jan.  Franklin 

1  bbl.  sugar,  804  lbs. 

4 

Received  in  payment 
4  bbls.  apples 
Cash  for  balance 

7 

Gfive  Edw.  Drake  to  settle  account  our  note  for  oi 

6/^ 

18  24 

tl  50 

6  00 
12  24 

18  24 

le  year  for 

145  00 

7 
Cash  sales  for  the  week 

9 

Received  cash  from  A.  H.  Ames  on  % 

821  20 

26  00 

12 

Received  cash  from  James  Adams  on  % 

85  00 

14 

Cash  sales  for  the  week 

267  20 

17 

Paid  current  expenses  to  date 

14  25 

19 

Paid  E.  J.  Young  our  80  day  note  in  cash 

425  00 

21 

Cash  sales  for  the  week 

290  14 

24 

Sold  J.  E.  Emery  on  % 

1  suit  working  clothes 

2  pr.  working  gloves 
1   ''  shoes 

96  50 
«1  00 
92  75 

6  50 
2  00 
2  75 

11  26 

27 

Bo't  of  E.  B.  Harvey  on  % 
14  bbls.  flour 
90  bu.  timothy  seed 
25   *•  clover       ** 

98  90 
91  50 
98  90 

54  60 

185  00 

97  50 

287  10 

29 

Cash  sales  for  the  week 

284  19 

80 

Sold  J.  C.  Evans  on  % 
4  bu.  timothy  seed 
2   "  clover       " 

91  90 
94  76 

760 
9  50 

17  10 

Paid  Jno.  Arnold  for  wages 
"    E.  H.  Hayes  "       *^ 
"    Geo.  Scott      ** 

24  00 
19  00 
85  00 

Now  note  carefully  the  arrangement  of  the  transactions  into  journal  form ;  this  can  be 
acne  from  the  start,  thus  obviating  the  use  of  a  blotter  or  day-book.     We  have  given  them 
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here,  however,  that  each  Buocessive  step  may  be  seen.  Often  it  occurs  that  transaotions  maft 
be  jotted  down  and  arranged  Bystematicallj  at  a  future  time;  hence,  to  get  the  form  fixed  in 
your  mind  is  valuable. 

SnrOLE  EHTST  DAT-BOOK. 

JANUARY  1.  1902. 


8 


3 


3 


J.  R.  Dunn 

By  160  acres  land 

Store  and  lot 

Mdse.  (on  hand) 

Live  stock 

Machinery  and  implements 

Jas.  Adams*  account 

A.  H.  Ames'  account 

Cash  on  hand 


J.  R.  Dunn 

To  £dward  Drake*s  account 
"  S.  E.  Howard  *s  account 


Jas.  Adams 

To  am*t  due  on  commencing] 

1 

A.  H.  Ames 

To  am't  due  on  commencing 

1 

Edward  Drake 

By  am*t  due  on  commencing 

1 

S.  E.  Howard 

By  am't  due  on  commencing 

8 


Jas.  Mann 

To  1  bbi.  flour 

**  5  lbs.  coffee 

"  2  **     tea 

"   5  bu.  timothy 

seed 

J. 

C.  Evans 
To  20  bu.  oats 
**     1  ton  feed 
•*     1  bbL  flour 

18 


19 

E.  B.  Harvey 

By  28  bbls.  flour 
**  40  bu.  timothy  seed 
**  10   **    clover  seed 

4  bbls.  sugar,  1210  ll)s. 
6  bags  Rio  coffee,  642  lbs. 


it 


A.  D.  Rand 
To  1  horse 

A.  D.  Rand 
By  cash 


20 


20 


Cr. 

960  00 


Dr. 


Dr. 


Dr. 


Cr. 


Cr. 


Dr. 
94  95 

Z\  95 

Dr. 

40^ 

S22  00 

$5  10 

Cr. 
S4  10 

«1  40 
98  80 

5J/ 

2h 


Dr. 


Cr. 


his  80  day  note 


9600  00 

8000  00 

6840  00 

980  00 

1040  00 

86  00 

41  00 

1464  00 


145  00 
76  00 


4  95 
1  50 
1  00 
9  75 


8  00 

22  00 

5  10 


114  80 
56  00 
88  00 
63  58 

184  82 


40  00 
100  00 


23051  00 


221  00 


86  00 


41  00 


145  00 


76  00 


17  20 


85  10 


407  15 


140  00 


140  00 
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JANUARY  20.  1902. 


S.  H.  Hines 

Bv    6  bx.   soap 
*      6  doz.  oanned  com 


*'    15    " 
"    12    " 


«< 

CI 


peaches 
peas 

26 


A.  W.  Williams 
To  10  bars  soap 
*'     4  cans  com 
"     4  lbs.  cheese 
**     2  tons  feed 


A.  W.  Williams 

By  potatoes,  eggs,  etc. 


26 


Cr. 


Cr. 

f4  00 

24  00 

98^ 

5  88 

$1  20 

18  00 

80^ 

9  60 

Dr. 

6^ 

60 

\%f 

•     48 

n^ 

44 

622  00 

44  00 

57  48 


45  52 


16  50 


FEBRUARY  5,  1902. 


2 


John  Rogers 

To  14  lbs.  pork 
•*     2   "   coffee 
"     6    "    rice 


18 


Jas.  Winkle 

To  1  mowing  machine  (secondhand) 

17 
E.  J.  Young 

By  1  job  lot  clothing,  boots  and  shoes 


E.  J.  Young 

To  our  80  day  note 


J.  Harvey 
To  1  cow 


J.  Harvey 

By  his  60  day  note 


S.  E.  Howard 
To  cash 


James  Adams 
By  cash 


17 


28 


28 


25 


27 


Dr. 
1H» 
80^ 
W 


Dr. 


Cr. 


Dr. 


Dr. 


Cr. 


Dr. 


Cr. 


1  54 
60 
60 


2  74 


24  00 


425  00 


425  00 


86|0O 


86  OC 


26  00 


20  00 


MARCH  4,  1902. 

6 

Jas.  Franklin 

To  1  bbl.  sugar,  304  Iha 

4 

Dr. 

6^ 

, 

18  24 

6 

Jas.  Franklin 

By  4  bbls.  apples 
**   cash 

Cr. 

61  50 

6  00 
12  24 

18  24 
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MARCH  7. 1903. 


3 

Edward  Drake 

To  OUT  not«  for  1  7ear 

« 
A.  H.  Ames 

By  cash 

Dr. 

143  00 

1 

Cr. 

»  00 

13 

1 

James  Adams 
B^oash 

Cr. 

89  00 

S4 

e 

J.  R  Emery 

To  1  suit  working  clothes 
"  apr.          "       gloves 
"  1   "     sboee 

S7 

Dr. 

•6  60 

11  25 

•  80 

soo 
an 

8 

E.  B.  Harrey 

By  14  bbte.  flour 
''  60  bu.  Umothvseed 
"  25  "    clover       " 

80 

Cr. 
•8  90 
»1  60 
«8  90 

287  10 

54  «l 
185  00 

OTSO 

3 

J.  C.  Evans 

To  4  bu.  timothy  seed 
"  3   "   clover       " 

Dr. 
n  90 
SI  7S 

17  10 

7  80 
OGO 

Note. — Our  dsv  book  is  now  arranged;  the  next  step  is  posting.  We  have  opened  aooouitta  with 
saoh  person  witii  wnom  business  is  transacted.  Now  by  referring  to  the  journal  you  will  see  that  Um 
propnetor  is  credited  with  a  total  of  833,051.  This  amount  is  to  be  placed  to  his  credit  on  the  right-hand 
side  of  the  account.    He  owee.  or  is  debtor,  for  8231,  for  which  he  is  charged  on  the  debit  side  of  the  aooonnL 

The  general  laws  for  debit  and  credit,  and  the  speoiAo  laws  governing  the  different  tmninifrftinw 
triU  be  given  at  the  close  of  the  set. 
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Little  explanation  is  hero  needed  to  those  who  nave 
carefully  obaervod  the  form  of  the  ledger.  It  is  the  book 
of  accounts  containing  a  condensed  form  of  all  the  debits 
itnd  credits,  each  item  being  placed  under  its  proper  head. 

Notice  that  the  accounts  are  placed  on  the  left-hand 
side  for  debits,  and  on  the  right-hand  side  for  credits. 
The  difference  between  the  sides  of  these  accounts  shows 
either  a  reaourco  or  liability,  or  gain  or  loBs,  depending, 
of  course,  upon  whether  the  account  is  a  fixed  or  fluctu- 
ating account,  for  example:  the  second  account  indicates 
that  yon  are  indebted  to  James  Adams  for  (30  and  (35, 
while  Mr.  Adams  owes  us  (86;  the  difference,  called  a 
balance,  is  a  resource  in  our  faror. 

The  reverse  condition  is  true  with  the  fifth  account, 
where  Mr.  Howard  is  shown  by  the  ledger  as  giving  ua  a 
total  of  (76,  whereas  we  give  liim  but  (50.  In  the 
Adams  account  notice  that  we  have  brought  down  the 
balance  of  (31  to  the  debit  side,  indicating  that  he 
owes  us  that  amount,  whereas  in  the  Howard  account  the 
balance  is  brought  down  to  the  credit  side,  showing  that 
wo  owe  him.  You  will  notice  that  all  balances  are  first 
written  in  red  ink.  This  shows  you  that  the  acconnt  has 
been  placed  in  this  position  for  a  temporary  object,  and 
when  it  is  permanently  placed  it  will  be  written  in  black. 
Difference  between  Single  and  Double  Entry  Ledgers. 

In  the  single  entry  ledger  there  are  only  personal 
accounts.  When  you  reach  the  double  entry  you  will 
find  that  we  add  such  accounts  as  merchandise  and 
expense.  These  accounts  show  us  the  gwn  or  loss.  For 
instance,  with  merchandise  the  debit  side  represents 
the  value  of  the  merchandise  purchased;  the  credit  side 
the  value  of  the  merchandise  sold.  Now  if  all  merchaa- 
dise  is  sold,  the  difference  between  the  sides  of  the 
accounts  will  show  the  gain  or  loss — gain  if  the  credit 
side  is  in  excess  of  the  debit;  loss  if  the  reverse  condition 
is  true-  The  steps  for  closing  will  be  given  yon  later,  and 
if  you  are  careful  to  observe  them  yon  should  have  no 
diiGculty  with  the  preceding  simple  transaotions  of  bosi- 
oesg.     We  are  now  ready  to  look  at  tha  cash-book. 


Ut.  M.  bag  BOld  gooda  to  Mr.  P.  on  bc- 

conntataOdaya,  torwhlch  he  Is  bIvIqk  him 
a  bill.  Tbe  transacelon  1»  doi  cnmpletad. 
Whose  part  la  not  complelM!   Wbo  la  Um 


No.  8 

Mr.  M.  at  tha  end  of  llilnv  diys  Kivea 
bis  note  to  Mr.  R.  In  settLenient  of  bf*  ac- 
counu  Has  Hr.  M.  cancelled  bis  tudebled- 
aeeat   Is  Ibe  transactloucompleteclp 
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SXHSLE  EHTBT  LESOER. 
J.  E.  DUNN. 


Present  worth 


JAMBS  ADAUS. 
1903 


Jan. 

1 

I 

Biilance 

I 

88  (JO 

Feb. 
Mar. 

27 
12 

Balance 

8 
4 

30  00 
35  m 

SI  liO 

SGOO 

6600 

Apr. 

31  W) 

A.  H.  AHES. 
1903 


Jan. 

1 

Biilance 

1 

41  00 

Mar. 

9 

Balanoe 

4 

2S  00 

J5  w 

^1  OO 

41  OO 

Ap,. 

15  00 

EDWARD  DRAKE. 


a  E.  HOWARD. 


1903 

1902 

Feb, 
Mar. 

25 
3J 

Balance 

3 

2(1  00 
iU  00 

Jun.          1 
Apr.         I 

Balance 

' 

76  00 

76  00 

TO  00 

50  00 
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JAMES  MANN. 


1903 

1902 

Jan. 

8 

1 

Balance 

1 

17  20 

liar. 

SI 

Balance 

17  to 

Apr. 

17  20 

1902 


J.  C.  EVANa 
1902 


Jan. 
Mar. 

18 
80 

1 

Balance 

1 
4 

85  10 
17  10 

Mar. 

SI 

Balance 

6S  to 

52  20 

52  20 

Apr. 

52  20 

1902 


B.  B.  HARVEY. 

1902 


Mar. 


SI 


Balance 


694  t6 


694  25 


Jan. 
Mar. 


Apr. 


19 
27 


Balance 


2 
4 


407  15 

287  10 


694  25 


694  25 


A.  D.  RAND. 


1902 

1902 

Jan. 

20 

2 

140  00 

Jan. 

20 

2 

140  00 

1902 


a  H.  HINES. 
1902 


Mar. 


31 


Balance 


57  4S 


Jan. 
Apr. 


20 
1 


Balance 


57  48 


550 
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1902 


A.  W.  WILLL 


Jfto.     ,   26 


Apr. 


1 


4.3  52      Jan.        26 
Mar.      Ji 


15  52 


I 


I     I 


Balance 


29  02 


16  9 
iS  ft? 


45S 


1002 


Feb. 


-i 


I  .  I 


Apr.    I     1      Balance 

I 


1902 


Feb. 
Apr. 


13 

1 


Biiliin'**.* 


JOHN  BOGEBS. 

1902 


3 


2  74      Mar.       31     Balance 


2  74 


JAS-  WINKLE 

VMr2 


3 


I 
24  Of)    I  Mar.       ol     Balance 


24  00    ' 


1        f- 


I  i- 


.'  :i 


J4  00 


E.  J.  YOUNG. 


1902 

1902 

Feb.  ;  17 

1 

^_ 

425  00   Feb. 

1 

17 

i 

s 

1 

425  00 

1 

1 

i 

J.  HARVEY. 


1902 

1902 

Feb. 

2:{ 

3 

30  00 

Feb. 

23 

i 

1 

1 

3 

86  00 

1 
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JAS.  FRANKLIN. 


1902 

1902 

Mar. 

4 

4 

18  24 

Mar. 

4 

4 

18  24 

J.  E.  EMERY. 


1902 

1902 

Mar. 

24 
1 

Balance 

4 

11  25 

Mar. 

SI 

Balance 

11  25 

Apr. 

11  25 

SnrGLE  EHTBT  CASH-BOOK. 


1902 

ReoM 

Paid  Out 

Jan. 

8 

Am't  on  hand 

1464  00 

10 

Receipts  for  week 

Paid  tor  repairing  wagon 

244  60 

10 

14  00 

17 

Receipts  for  week 

294  67 

20 

Rec'd  from  A.  D.  Rand 

40  00 

21 

Paid  for  horseshoeing 

240 

24 

Receipts  for  week 

Paid  for  vegetables,  eggs,  eta 

246  24 

25 

4  60 

81 

Paid  J.  Arnold  for  wages 

24  00 

81 

**    E.  H.  Hayes  for  wages 
"    Geo.  Scott      **       *^ 

19  00 

81 

85  00 

81 

Receipts  for  week 

294  20 

Feb. 

2 

Sundry  expenses 

1  40 

7 

Receipts  for  week 

264  10 

12 

Paid  taxes 

46  80 

14 

Receipts  foi  week 

248  40 

19 

To  A.  D.  Rand*s  note    . 

100  00 

21 

Current  expenses 

Paid  S.  E.  Howard  on  % 

11  40 

25 

26  00 

27 

Rec*d  from  Jas.  Adams  on  % 

20  00 

28 

Receipts  for  week 

Paid  J.  Arnold  for  wages 

296  45 

28 

24  00 

28 

'*     E.  H.  Hayes  for  wages 
•*    Geo.  Scott      **       '^ 

19  00 

28 

85  00 

Mar. 

4 

Rec'd  from  Jas.  Franklin  on  % 

12  24 

7 

Receipts  for  week 

321  20 

9 

A.  H.  Ames  on  % 

26  00 

12 

James  Adams  " 

85  00 

14 

Receipts  for  week 

267  20 

17 

Current  expenses 

14  25 

19 

Paid  our  note  favor  E.  J.  Young 

425  00 

21 

Receipts  for  week 

290  14 

29 

i(         <<       <( 

284  19 

31 

Paid  Jno.  Arnold  for  wages 
•*     E.  H.  Hayes  "        '^ 

24  00 

81 

19  00 

81 

"    Geo.  Scott      " 

35  00 

4748  68 

779  86 
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SnrOLE  EHTBT  8TATEKEHT  OF  BE80TJBCE8  AND  LIABIIITIE8. 


RESOURCES. 

i 

Cash  per  cash-book 

Bills  Rec.  per  bill-book 

Real  est.  (larm)  per  inventoij 

4282  98 

86  00 

9600  00 

"      *'    (store  and  lot)  per  inventory 

8000  00 

Merchandise  per  inventory 

5424  00 

Live  stock       " 

825  00 

Machinery      " 

900  00 

Jas.  Adams  owes  on  % 

81  00 

A.  H.  Ames    " 

15  00 

Jas.  Mann       " 

17  20 

J.  C.  Evans    " 

52  20 

A.  W.  Williams  owes  on  % 

29  02 

J.  Rogers  owes  on  % 

2  74 

Jas.  Winkle  "       " 

24  00 

J.  E.  Emery  ** 

Total  assets 

11  25 

24250  39 

TJABIUTIES. 

Bills  Pay.  per  bill-book 

145  00 

S.  E.  Howard  owes  him  on  % 

50  00 

E.  B.  Harvey    **      "       " 

694  25 

S.  H.  Mines       "       "       " 

Total  liabilities 
J.  R.  Dunn's  present  worth 

57  48 

• 

946  78 

23803  66 

'*         net  investment 
"   gain 

22830  00 

473  66 

DOTTBLE  EHTBT  JOUBNAL. 

We  next  take  up  the  transactions  in  Doable  Entry  fonn,  and  urge  you  to  especially  take 
note  of  the  fact  that  not  only  are  the  debits  and  credits  arranged  in  a  convenient  manner 
for  posting,  but  an  entire  history  of  the  transaction  is  recorded  on  the  right  hand  of  the  page 
in  a  manner  ready  for  convenient  reference.  The  figures  on  the  left  indicate  the  page  in  the 
ledger  to  which  the  accounts  are  transferred. 


JANUARY  1.  1902. 


1 
1 
2 
2 
2 
8 
8 
8 
1 


1 
4 
4 


Real  estate  (farm),  160  acres  land 

"     (store  and  lot) 
Mdse.,  stock  of  goods  in  store 
Live  stock 
Machinerv 

James  Adams  owes  him 
A.  H.  Ames        "       " 
Cash  on  hand 

J.  R.  Dunn  investment 


J.  R.  Dunn 

Edw.  Drake  on  % 
8.  E.  Howard  on  % 


S60  00 

9600  00 

8000  00 

6840  00 

980  00 

1040  00 

86  00 

41  00 

1464  00 

28051  00 

Debts 

221  00 

145  00 

^^i^^H 

76  00 

554 
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JANUARY  8,  1902. 


4 
2 


8 
2 


5 
8 


5 
2 


8 
2 


5 


8 
6 
2 


2 
6 


5 
3 


3 
2 


2 
3 


6 
2 


2 
6 


Jas.  Mann 

Mdse.,  1  bbl.  flour,  84  95 
5  lbs.  coffee,  W 
2    **       tea,  W 
5  bu.  timothy  seed,  81  95 


Cash 
Mdse. 


Expense 
Cash 


10 


10 


Sold  on  % 
84  95 
81  50 
81  00 
89  75 


Sales  for  the  week 


18 


J.  C.  Evans 

Mdse.,  20  bu.  oats,  40^ 

1  ton  feed,  822  00 
1  bbl  flour,  85  10 


Cash 
Mdse. 


17 


19 


Paid  for  repairing  wagons 


Sold  on  % 

88  00 

822  00 

85  10 


Sales  for  the  week 


Mdse. 

E.  B.  Harvey,  28  bbla  flour,  84  10 

40  bu.  timothy  seed,  81  40 
10    '*    clover         "     §3  80 
4  bbls.  sugar,  1210  lbs.,  5JJ? 
6  bags  Rio  coffee,  042  lbs.,  21^ 

20 


Bo't  on  % 

8114  80 

856  00 

888  00 

863  53 

$134  82 


Cash  Sold  A.  D.  Rand  1  horse 

B.  Rec.  Rec*d  cash  840  00,  his  80  da.  note  for  balance 

Live  stock 


20 

Itfdse. 

S.  H.  Hine,    6  bx.  soap,  84  00 

6  doz.  canned  corn,  98^ 
15    **         **      peaches,  81  20 
12    *•         **      peas,  80^ 


Bo't  on  % 
824  00 

85  88 

818  00 

89  60 


Expense 
Cash 


Cash 
Mdsa 


Mdse. 
Cash 


21 


24 


Paid  for  horseshoeing 


Sales  for  the  week 


25 


Bo't  for  caHh 
vegetables,  eggs,  etc.,  in  bulk 


26 


A.  W.  Williams 

Mdse.,  10  bars  soap, 

4  cans  corn,  12^ 
4  lbs.  cheese,  11^ 
2  tons  feed,  822  00 


Sold  on  % 
60^ 

144  00 


26 


Mdse.  Rec'd  in  part  payment 

A.  W.  Williams,  of  above  bill,  potatoes,  eggs,  etc. 


17  20 


244  60 


14  00 


85  10 


294  67 


407  15 


40  00 
100  00 


57  48 


2  40 


246  24 


4  60 


45  52 


16  50 


17  20 


244  60 


14  00 


86  10 


294  67 


407  15 


140  00 


57  48 


2  40 


246  24 


4  60 


45  52 


16  50 


SELF-INSTRUCTION  IN  BOOKKEEPINO. 


555 


JANUARY  81.  1903. 


5 
3 

Expense 
Cash 

PaidJ.  Arnold  for  wages        |24  00 
''    E.  H.  Hayes  for  wages    $19  00 
"    Geo.  Soott      •'       '^       «85  00 

81 

78  00 

78  00 

8 
2 

Cash  sales  for  the  week 
Mdse. 

■ 

294  20 

294  20 

FEBRUARY  2.  1902. 

5 
8 

Expense                                                     Paid  sundry  expenses 
Cash 

6 

John  Rogers                                                                Sold  on  % 

Mdse..  14  lbs.  pork,  llf^                                                  %\  54 

2   '*   coffee.  80^                                                    60^ 

6   **   rice,  W                                                        60^ 

7 
Cash  sales  for  the  week 
Mdse. 

1  40 

1  40 

7 
2 

2  74 

2  74 

8 

8 

264  10 

264  10 

12 

5 
8 

Expense                              Paid  county,  town  and  school  taxes 
Cash 

18 

46  80 

46  80 

7 
1 

Jas.  Winkle                                                                    Sold  on  % 
Machinery  (1  mowing  machine,  second-hand) 

14 

24  00 

24  00 

3 

8 

Cash                                                                  Sales  for  the  week 
Mdse. 

17 

248  40 

248  40 

2 

7 

Mdse.                                        Bo't  of  E.  J.  Young  on  our  30  da. 
B.  Pay.              note  1  job  lot  of  clothing,  books  and  shoes 

19 

425  00 

425  00 

8 
6 

Cash                                                 Rec'd  cash  from  A.  D.  Rand 
B.  Rec.                                                in  payment  of  his  note  * 

21 

Cash                                                                 Sales  for  the  week 
Mdse. 

100  00 

100  00 

9 

8 

814  20 

814  20 

81 

5 
8 

Expense                                                   Paid  current  expenses 
Cash 

28 

11  40 

11  40 

6 
2 

B.  Rec.                                                         Sold  J.  Harvey  1  cow 
Live  stock                        Reo*d  his  60  da.  note  in  payment 

36  00 

86  00 

4 
8 

9 
8 

25 
S.  E.  Howard                                                                 Paid  on  % 
Cash 

27 
Cash                                                                            Beo'd  on  % 
James  Adams 

26  00 
20  00 

26  00 
20  00 

9 
8 

28 
Cash  sales  for  the  week 
Mdse. 

28 

296  45 

296  45 

5 
3 

Expense                              Paid  J.  Arnold  for  wages,      924  00 
Cash                                 ''    E.  H.  Hayes  for  wages,  $19  00 

"    Geo  Scott      **        *'       $35  00 

78  00 

78  00 

666 
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MARCH  4,  1902. 


10 
8 


2 

9 

10 


4 

7 


9 
8 


9 
8 


9 
8 


9 

8 


5 

9 


7 
0 

0 

8 

10 

8 


2 
5 


9 

8 

5 

8 


5 
9 


Jas.  Franklin 

'Mdae.,  1  bbl.  sugar,  804  lbs.,  ^ 

4 

Mdse.  rec^d  4  bbls.  apples.  91  50 
Cash 

Jas.  Franklin 


Edw.  Drake 
B.  Pay. 


Cash 
Mdse. 


Cash  rec*d  on  % 
A.  H.  Ames 


Cash 

Jas.  Adams 


Cash 
Mdsa 


Expense 
Cash 


B.  Pay. 
Cash 

Cash  sales  for  the  week 
Mdse. 


Sold  on  % 
918  24 


96  00 

Cash  912  24  in 

payment  of  above  bill 

Gave  him  our  note 
for  1  year  to  settle  % 


Sales  for  the  week 


12 


14 


17 


19 


21 


24 


Rec'd  on  % 


Sales  for  the  week 


Paid  current  expenses 


Paid  E.  J.  Young  our 
80  da.  note  in  cash 


Sold  on  % 
$6  50 
82  00 
92  75 


J.  E  Emery 

Mdse.,  1  suit  working  clothes 

2  pr.  **        gloves,  91  00 

1   **    shoes 

27 

Mdse.  Bo't  on  % 

E.  B.  Harvey  14  bbls.  flour,  $3  90  S54  60 

90  bu.  timothy  seed,  91  50     $135  00 
25    "    clover        "     93  90       997  50 


Cash  sales  for  the  week 
Mdse. 


29 


80 


J.  C.  Evans 

Mdse.,  4  bu.  timothy  seed,  91  90 
2   "  clover        "     94  75 


Sold  on  % 
87  (>0 
90  50 


81 


Expense 
Cash 


Paid  J.  Arnold  for  wages  824  00 
•*  E.  H.  Haves  for  wa^es  819  00 
"     Geo.  Scott      *'       *'      S:r)  00 


18  24 


6  00 
12  24 


145  00 


821  20 
26  00 
85  00 

267  20 

14  25 

425  00 

290  14 

11  25 


287  10 


284  19 


17  10 


78  00 


18  24 


18  84 


145  00 


aai  20 
26  00 
85  00 

267  20 

14  85 

425  00 

290  14 

11  25 


287  10 


284  19 
17  10 


78  00 


This  is  followed  by  the  Double  Entry  Ledger,  the  form  of  which  is  the  same  as  for  the 
Single  Entry,  but  which  contains  not  only  the  personal  accounts,  but  all  other  materials  of 
importance  with  which  we  have  dealt. 
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DOXTBLE  EHTBT  LEOGEB. 


1902 

J.  R. 

DUNN 
1902 

i 

Jan. 
Mar. 

1 
31 

Present  Worth 

1 

¥ 

221  00 
23S03  66 

Jan. 
Mar. 

Apr. 

1 
81 

1 

Loss  and  Gains 
Present  Worth 

1 
10 

r 

23051  00 
478  66 

28524  66 

28524  66 

28808  66 

1002 

REAL  ESTATE  (FARM). 

1902 

Jan. 

1 
1 

Inventory 

1 

¥ 

9600  00 

Mar. 

31 

Inventory 

r 

9600  00 

Apr. 

9600  00 

REAL  ESTATE  (STORE  AND  LOT). 


1902 

1902 

Jan. 

1 
1 

Inventory 

1 

r 

8000  00 

Mar. 

31 

Inventory 

» 

3000  00 

Apr. 

8000  00 

1902 


MERCHANDISE. 
1902 


Jan. 


Feb. 
Mar. 


Mar. 


1 
19 
20 
25 
26 
17 

4 
27 


31 


Lo88  and  Ckiin 


1 
2 
2 
2 
2 
4 
6 
7 


2 

10 


Apr. 


Inventory 


6840  00 

407  15 

57  48 

4  60 

16  50 

425  00 

6  00 

287  10 


8048  88 


8048  88 
89£  91 


8986  74 
5424  00 


Jan. 


Feb. 


Mar. 


3 

10 

18 

17 

24 

26 

81 

5 

7 

14 

21 

28 

4 

7 

14 

21 

24 

29 

80 

31 


Inventory 


1 

17  20 

1 

244  60 

1 

85  10 

1 

294  67 

2 

246  24 

2 

45  52 

8 

294  20 

4 

2  74 

2 

264  10 

4 

248  40 

4 

814  20 

4 

296  45 

5 

18  24 

6 

821  20 

6 

267  20 

6 

290  14 

6 

11  25 

6 

284  19 

7 

17  10 

7 

64^4  00 

r 

8986  74 

558 
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1902 


LIVE  STOCK 
1003 


Jan. 
Mar, 

1 

31 

1 

LottH  and  Oain 
Inventory 

1 
10 

r 

080  00 
SI  00 

Jan. 
Feb. 
Mar. 

20 
23 

31 

* 

Inventory 

2 

4 

r 

140  00 
95  00 

8t6  00 

1001  00 

1001  00 

Apr. 

825  00 

MACHINERY. 


1902 

1902 

Jan. 

1 
1 

Inventory 

1 

r 

1040  00 

Feb. 
Mar. 

13 
31 

Inventory 
L(f88  and  Oain 

4 
r 
10 

24  00 
900  00 
116  00 

1040  00 

1040  00 

Apr. 

900  00 

1902 


JAMES  ADAMS. 
1902 


Jan. 

1 
1 

Balance 

1 
r 

86  00 

Feb. 
Mar. 

27 
12 
31 

• 

Balance 

5 
6 

r 

90  00 
85  00 
31  00 

86  00 

85  00 

Apr. 

31  00 

1902 


Jan. 


Feb 


1 

10 
17 
20 
24 
31 

7 

14 
19 


A.  H.  AMES. 


CASH. 
1902 


1 
1 
1 
2 
2 
3 
4 
4 
4 


1464  00 
244  60 
294  60 
40  00 
246  24 
294  20 
264  10 
248  40 
100  00 


3196  21 


Jan. 

10 

21 

25 

31 

Feb. 

2 

12 

21 

25 

28 

1 

2 
2 
3 
4 

4 
4 
5 
6 


1902 

1902 

Jan. 

1 
1 

Balance 

1 

¥ 

41  00 

Mar. 

9 

31 

Balance 

6 

r 

26  00 
15  00 

41  00 

41  00 

Apr. 

15  00  ' 

14  00 

2  40 

4  60 

78  00 

1  40 

46  80 

11  40 

25  00 

78  00 


252  50 
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1902 


CASH. 
1902 


1902 


3 

3196  21 

3 

262  60 

Feb. 

21 

4 

314  20 

Mar. 

17 

6 

14  25 

27 

5 

20  00 

19 

6 

425  00 

28 

5 

296  45 

31 

7 

78  00 

Mar. 

4 
7 
9 
12 
14 
21 
29 

1 

Balance 

6 
6 
6 
6 
6 
6 
7 

¥ 

12  24 
321  20 
26  00 
85  00 
267  20 
290  14 
284  19 

SI 

Balance 

r 

m»  98 

5062  83 

5062  88 

Apr. 

4282  98 

EDWARD  DRAKE. 

1902 


Mar. 


6 


145  00 


Jan. 


1 


145  00 


1903 


S.  E.  HOWARD. 

1902 


Feb. 
Mar, 


25 

31 


Balance 


5 

¥ 


26  00 

50  00 


70  00 


Jan. 


Apr. 


1 


Balance 


76  00 


76  00 


50  00 


JAMES  MANN. 


1902 


1902 

1902 

Jan. 

3 

1 

Balance 

1 

¥ 

17  20 

Mar. 

SI 

Balance 

¥ 

17  SO 

Apr. 

17  20 

EXPENSE. 

1902 


Jan. 

10 
21 
31 

1 
2 
3 

14  00 
2  40 

78  00 

Mar. 

31 

Loss  and  Gain 

10 

39  J^  25 

Feb. 

2 
12 
21 

28 

4 
4 
4 
5 

1  40 
46  80 
11  40 
78  00 

Mar. 

17 
31 

6 

7 

14  25 

78  00 

324  25 

324  25 
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i«e 


I 


I  1^ 


Apr. 


J.  C  EVA5S. 
1»9 


1 


35  10 

17  10 


Mar.      SI     BdUuue 


52  dO 


52  »> 


tf  JP 


S» 


1908 


E.  K  HARVEY. 
IMS 


Mar,      SI     Balance 


€H  S5 


Jan. 
Mar. 


19 
27 


694  25 


Apr.    j     1 


2 


407  15 
367  10 


09A  35 


09AS5 


1909 


BILLS  RECEIVABLE. 

19i>2 


Jan. 
Feb. 

20 
23 

1 

Balance 

2 
4 

100  00 
36  00 

Feb. 
Mar, 

19 

31     Balance 

4 

r 

lOOOO 

a;  ft' 

1 

1 

136  00 

136  00 

Apr. 

r- 

36  00 

1 

1 

S.  H.  HDfE. 


1902 

1902 

Ifar 

.^/ 

Ba/a?iee 

w  \           57  J^      Jan. 
1                        j  Apr. 

20 

1     Balance 

1 

2 

r 

57  48 

57  48 

A.  W.  WILLIAMS. 


1902 

1902 

Jan. 

26 

1 

Balance 

0 

r 
1 

45  52 

Jan. 
Mar, 

26 

SI 

Balance 

r 

16  50 

^  OS 

45  52 

45  58 

Apr. 

29  02 

SELF-INSTRUCTION  IN  BOOKKEEPING. 


561 


JOHN  ROGERS. 


1902 

1902 

Feb. 

5 

1 

Balance 

4 

r 

2  74 

Mar, 

31 

Balance 

r 

S7J^ 

Anr. 

2  74 

JAS.  WINKLE. 


1902 

1902 

Feb. 

13 
1 

Balance 

4 

r 

24  00 

Mar. 

31 

Balance 

r 

HOO 

.    Apr. 

24  00 

BILLS  PAYABLE. 


1902 

1902 

Mar. 

19 
31 

Balance 

6 

r 

425  00 

i^J  00 

Feb. 
Mar. 

Apr. 

17 

7 

1 

Balance 

4 
6 

r 

425  00 
145  00 

570  00 

570  00 

145  00 

JAS.  FRANKLIN. 


Mar. 

4 

6 

18  24 

Mar. 

4 

6 

18  24 

1902 


J.  El  EiMERY* 
1902 


Mar. 

24 
1 

Balance 

6 

r 

11  25 

Mar. 

31 

Balance 

w 

11  25 

Apr. 

11  25 

662 
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1902 

LOSS  AND  GAIN. 
1902 

Mar. 

81 

Machinery 
Expense 
J.  R.  Dunn 

2 
5 

1 

116  00 
824  25 
473  66 

Mar 

31 

Mdse. 
Livestock 

8 
2 

898  91 
2109 

918  91 

913  91 

Note. — We  have  cloeed  and  balanced  the  accounts.    Use  red  ink  where  rulings 
indicate  red  ink« 


appear.    Itdioi 


Having  posted  your  accounts  into  the  ledger  and  before  closing  the  ledger,  your  neik 
step  is  to  take  a  trial  balance.  You  have  noticed  throughout  Double  Entry  Bookkeeping, 
that  every  debit  has  its  corresponding  credit,  and  every  credit  its  corresponding  debit 
Now  if  you  have  properly  debited  and  credited  the  items,  your  ledger  will  be  in  balance. 
The  trial  balance  will  tell  this.  The  totals  of  all  the  debits  and  all  the  credits  of  eadi 
account  are  placed  in  the  form  below  given. 


TBIAL  BALANCE. 


1 

J.  R.  Dunn 

221  00 

23051  00 

1 

Real  Estate  (Farm) 

9600  00 

1 

Real  Estate  (Store  &  Lot) 

8000  00 

2 

Mdse. 

8043  83 

8518  74 

2 

Live  Stock 

980  00 

176  00 

2 

Machinery 

1040  00 

24  00 

3 

Jas.  Adams 

86  00 

55  00 

3 

A.  H.  Ames 

41  00 

26  00 

3 

Cash 

5062  83 

779  85 

4 

Edw.  Drake 

145  00 

145  00 

4 

S.  E.  Howard 

26  00 

76  00 

4 

James  Mann 

17  20 

5 

Expense 
J.  C.  Evans 

324  25 

5 

52  20 

5 

E.  B.  Harvey 

694  25 

6 

Bills  Receivable 

136  00 

100  00 

6 

S.  H.  Hine 

57  48 

6 

A.  W.  Williams 

45  52 

16  50 

7 

John  Roaers 
Jas.  Winkle 

2  74 

7 

24  00 

7 

Bills  Payable 

425  00 

570  00 

10 

Jas.  Franklin 

18  24 

18  24 

10 

J.  E.  Emery 

11  26 

29302  06 

29802  06 

A  GOOD  FBOOF  OF  COBBECTNESS. 

Yon  will  see  by  the  above  that  the  ledger  is  in  balance.  This  is  a  very  good  proof  of  its 
correctness,  but  is  by  no  means  suflBcient.  Your  ledger  may  be  in  balance  and  your  accoants 
may  be  wrong,  for  you  may  have  credited  John  Adams,  whereas  the  debit  should  have  gono 
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to  merchandise.  Likewise  yon  may  have  credited  the  wrong  acconnt.  The  next  step,  there- 
fore, before  closing  yonr  ledger  is  to  make  a  balance  sheet.  Here  we  have  come  to  a  grand 
finale,  for  after  the  balance  sheet  is  completed  all  that  remains  to  be  done  is  but  mechanical. 

You  will  notice,  firsfc,  that  the  balance  sheet  consists  of  the  columns  you  have  used 
for  the  trial  balance,  and  in  addition  columns  for  loss  and  gain  and  for  resources  and  lia- 
bilities. The  loss  and  gains  of  a  business  come  from  two  sources:  first,  from  our  specu- 
lative investments,  live  stock  and  other  property;  second,  from  the  incidental  receipts  and 
expcndit'ires  necessary  to  carry  on  the  business.  The  latter  is  shown  you  in  the  expense 
account. 

In  the  remaining  columns  we  find  our  resources  have  two  sources:  either  the  amount  due 
us  from  others,  or  property  on  hand  as  inventories.  Our  liabilities  represent  the  amount  due 
others,  and  our  outstanding  notes.  Tou  will  notice  that  the  difference  between  the  loss  and 
gain  accounts  shows  that  we  have  gained  $473.66.  This  amount,  when  added  to  the  propri- 
etor's account  as  a  credit,  shows  that  the  difference  gives  him  a  present  worth  of  $23,303.66. 
This  you  will  note  represents  the  difference  between  the  resources  and  liabilities  account,  and 
causes  these  accounts  to  balance;  and  second,  the  separate  amounts  of  gain  and  loss  on  each 
account;  third,  our  net  gains;  fourth,  the  individual  amounts  owed  us  or  on  hand;  and  fifth, 
the  individual  amounts  that  we  owe  or  are  outstanding  against  us;  and  lastly,  we  have  proven 
our  present  worth — first,  by  adding  our  gains  to  the  proprietor's  account,  and  second,  having 
subtracted  oar  liabilities  from  our  resources,  we  now  have  a  full  and  complete  history  of  our 
business  to  date  and  are  ready  to  close  the  ledger. 


HOW  TO  CLOSE  THE  LEDGEB. 

1.  Enter  all  inventories  to  the  accounts  to  which  they  belong. 

2.  Proceed  to  close  all  fluctuating  accounts  into  the  loss  and  gain  account. 

3.  Close  the  loss  and  gain  account  into  the  proprietor's  account.  The  difference  between 
the  sides  thereof  will  show  his  present  worth  or  insolvency. 

4.  Next  close  all  fixed  accounts.  These  represent  your  resources  and  liabilities,  and  the 
difference  between  them,  as  shown  by  the  balance  sheet  or  resources  and  liabilities  account  in 
the  ledger,  if  you  care  to  open  one,  corresponds  with  the  closing  of  the  proprietor's  account. 

5.  Bring  down  to  the  opposite  side  of  the  account  all  balances  from  the  resources  and 
liabilities  accounts. 


Binnras. 

The  first  red  line  drawn  indicates  an  addition  and  extends  across  the  columns  in  which 
there  are  figures.  The  double  red  line  indicates  a  balance  and  stands  as  a  guard,  showing 
you  that  it  is  not  necessary  for  you  to  consider  anything  in  the  account  above  these  lines,  aa 
it  has  already  been  disposed  of. 
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Fouo 

ACC0U5TS 

Trial  Balance 

Losses  Sc  Gains 

Res.  a  I^jl 

1 

J.  R  Dunn 

221  00 

230  51 

1 

Real  Estate  (Farm)          Inv.  99600 
Real  Estate  (Stored  Lot)  ''      8000 

9600  00 

9000  00 

1 

3000  00 

dooo  00 

2 

Merchandise                      *'      5424 

8043  83 

8513  74 

892  91 

5424  00 

2 

Live  Stock                          "       825 

980  00 

176  00 

21  00 

825  00 

2 

Machinery                          **       900 

1040  00 

24  00 

116  00 

900  00 

8 

Ja8.  Adams 

86  00 

55  00 

31  00 

8 

A.  H.  Ames 

41  00 

26  00 

15  00 

8 

Cash 

5062  83 

779  85 

4282  98 

4 

Edw.  Drake 

145  00 

145  00 

4 

S.  E.  Howard 

26  00 

76  00 

50i 

4 

Jas.  Mann 

17  20 

17  20 

5 

Expense 
J.  C.  Evans 

324  25 

824  25 

5 

52  20 

52  20 

5 

E.  B.  Harvey 

694  25 

094  SS 

6 

Bills  Receivable 

136  00 

100  00 

ao  00 

6 

S  H.  Hine 

57  48 

57  4t 

6 

A.  W.  Williams 

45  52 

16  50 

29  02 

7 

John  Rogers 

2  74 

2  74 

7 

Jas.  Winkle 

24  00 

24  00 

7 

Bills  Payable 

425  00 

570  00 

145  00 

10 

Jas.  Franklin 

18  24 

18  24 

10 

J.  K  Emery 

J.  R.  Dunn*8  Net  Gain 
J.  R.  Dunn's  Investment 

11  25 

11  25 

29802  06 

29302  06 

440  25 
47S  66 

913  91 

24250  89 

946n 

23051  00 

913  91 

913  91 

J.  R.  Dunn  Owed 
J.  R.  Dunn's  Net  Investment 

221  00 

22830  00 

J.  R.  Dunn's  Net  Gain 
J.  R.  Dunn's  Present  Worth 

473  66 

23808M 

24250  89 

24250  81 

GENEBAL  AND  SPECIAL  LAWS  OF  DEBIT  AHD  CBEDIT. 

General. 

Debit  who  or  what  cost  value,  or  what  is  received. 
Credit  who  or  what  produces  value,  or  what  is  given. 

Special. 
PROPRIETOR  AND  PARTNER. 

Debit. 

1.  For  what  he  owes  at  beginning  of  business  (if  to  bo  paid  from  the  business). 

2.  For  all  withdrawals  of  money  or  property, 

3.  For  all  his  personal  debts  assumed  by  the  business. 

4«  For  his  net  loss  as  found  in  the  loss  and  gain  account 
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Credit. 

1.  For  what  be  invests  either  at  the  beginning  or  subsequent  investmonts. 

2.  For  any  debts  of  the  business  paid  by  him. 

3.  For  his  net  gain,  as  found  in  the  loss  and  gain  account. 

PERSONS. 
Debit. 

1.  For  the  amount  they  owe  at  beginning  of  business. 

2.  For  all  property  sold  them  on  account. 

3.  For  any  money  paid  or  loaned  them. 

4.  For  any  goods  returned  to  them  for  which  they  had  received  credit. 

5.  For  all  drafts  drawn  by  them  and  paid  or  accepted  by  us. 

Credit. 

1.  For  the  amount  we  owe  them  at  beginning  of  business. 

2.  For  all  property  bought  from  them. 

3.  For  all  money  received  from  them  on  account. 

4.  For  any  goods  they  may  return  to  us. 

5.  For  notes  given  us  on  account. 

6.  For  drafts  drawn  on  them  by  us. 

BILLS  RECEIYABLE. 
Debit. 

1.  For  notes  or  time  drafts  invested. 

2.  For  all  notes  or  time  drafts  received. 

8.  For  all  notes  or  time  drafts  made  payable  to  others,  but  transferred  to  us. 

Credit. 

1.  For  all  notes  or  time  papers  when  paid  or  returned  to  parties  issuing. 

2.  For  all  notes  or  time  papers  we  sell,  have  discounted,  or  transferred. 

3.  For  all  part  payments  made. 

BILLS  PAYABLE. 
Debit. 

1.  For  all  notes  or  other  time  papers  when  redeemed  by  us  or  returned  to  us. 

2.  For  any  part  payment  that  may  be  made  on  notes  issued  by  us. 

Credit. 

1.  For  all  notes  and  other  time  papers  held  by  us  at  the  beginning  of  business- 

2.  For  all  time  papers  or  notes  given  by  us  in  favor  of  others. 
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CASH. 
Debit. 

1.  For  all  cash  mreBted  in  business. 

2.  For  all  cash  received  from  any  source. 

Credit 
1.  For  all  cash  paid  oat,  loaned  or  lost. 

MESCHAXDISE. 

Debit. 

1.  For  the  inveatory  of  stock  on  hand  at  the  beginning  of  business. 

2.  For  all  merchandise  bought. 

3.  For  any  gooas  returned  after  being  once  sold. 

4.  For  freight,  drayage,  etc.,  unless  separate  accounts  are  kept. 
6.  Often  for  discounts  allowed  from  original  bill. 

Credit. 

1.  For  all  sold. 

2.  For  goods  returned  by  us. 

3.  For  insurance  received  for  damaged  or  lost  goods. 

4.  For  goods  taken  from  stock  for  private  use. 

EXPENSE. 

Debit. 

1.  For  the  cost  of  the  use  of  anything  required  to  carry  on  the  business,  snch  as  n 
postage,  stationery,  office  furniture,  services  of  clerks,  drayage,  storage. 

Note. — Many  of  the  above  items  may  be  carried  in  separate  accounts,  and  should  be.  if  large; 
in  a  sioall  business  they  can  all  be  classified  as  expensa 

Credit. 

1.  For  anything  sold  or  given  that  has  been  charged  to  expense  and  for  the  inTentor 
furniture,  books,  etc. 

INTEREST  AND  DISCOUNT. 

Debit  Interest  and  Discount. 

1.  For  all  interest  accrued  and  owing  us  at  the  beginning  of  business. 

2.  For  the  use  of  money  received  bv  us  on  our  notes  or  accounts. 

3.  For  the  use  of  money  received  by  us  when  others  prepay  their  notes  in  our  faTor. 

4.  For  money  received  by  us  on  notes  and  drafts  we  transfer  to  others  before  they 
doe. 
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Credit  Interest  and  Disconnt. 

1.  For  all  interest  accrued  and  owing  to  others  at  time  of  beginning. 

2.  For  the  use  of  money  given  to  others  on  their  notes,  accounts,  etc. 

3.  For  the  use  of  money  given  to  others  on  notes  or  drafts  discounted  by  us. 

4.  For  the  use  of  money  given  to  others  when  we  prepay  our  own  notes  in  their  favor. 

5.  For  the  use  of  money  given  to  others  on  their  notes  and  drafts  they  transfer  to  us 
before  they  are  due. 

CONSIGNMENT  ACCOUNTS. 

Debit  the  Consignment. 

1.  For  all  charges  paid,  such  as  freight  and  drayage;  also  for  boxing,  repacking,  adver- 
tising or  other  outlays  necessary  to  effect  a  sale.  • 

2.  For  all  goods  returned  to  us  after  being  sold,  and  which  have  been  credited  to  the 
consignment. 

3.  For  the  consignor's  net  proceeds  remitted  to  him. 

Credit  the  Consignment. 

1.  For  all  sales  effected,  for  all  rebates  or  overcharges  on  expense  incident  to  sale,  and 
when  the  charges  are  in  excess  of  the  total  sales  for  an  amount  sufficient  to  close  the  account. 

SHIPMENT  ACCOUNT. 

Debit  the  Shipment. 

1.  For  the  invoice  value  of  goods  when  shipped. 

2.  For  all  charges  incident  to  shipment. 

3.  For  any  drafts  drawn  on  us  or  cash  advanced  on  account  of  the  shipment. 

Credit  the  Shipment. 

1.  For  all  drafts  drawn  Dy  us  or  cash  received  on  account  of  shipment. 

2.  For  all  returns  when  the  account  sales  have  been  received. 

Hiscellaneons  Accounts. 

In  addition  to  the  above  might  be  mentioned  numerous  accounts  that  are  often  opened, 
such  as  freight  and  drayage  account,  merchandise  and  discount  account,  labor  or  service 
account,  real  estate,  mortages,  etc.  All  such  accounts,  however,  show  a  loss  or  gain,  and 
are  directly  under  the  old  general  law,  that  we  debit  what  costs  and  we  credit  what  produces. 


QxmBSMMLfifirrmmnic 


AND  READY  RECKONER. 


4     DDITIOX  and  moltiplication  are  the  tvo  gmt 
essentials  of  commercial  arithmetic.     Aathon 
for  years  have  been  troobling  themselves  to  Sad 
some  short  process  by  which  accuracy  and  rapidity  can  be 
reached  in  these  branches.     Little  merit,  however,  Iaic 
we  been  able  to  find  in  the  many  rules  and  methods  Re- 
vised to  aid  in  these  important  branches.      Bapid  addi- 
tion is  important,  bnt  mach  more  importance  must  be 
given  to  accuracy.    Were  we  to  pin  the  booklteeper  down 
to  detail  wfi  would  find  that  at  least  two-thirda  of  fail 
time  is  spent  in  adding  or  multiplying,  tliat  he  mif 
get  the  accoonts  ready  to  enter  into  hla  aeveral  bookL 
For  many  years  we  have  had  just  one   rale  tiiatp 
have  toand  superior  to  all  others.    It  is  this:    "Keep 
your  lips  closed  and  your  pencil  moving." 
Watch  a  rapid  figurcr  at  bis  work  and  you  will  soon  discover  that  the  seat  of  mathenutio 
if  act  located  in  the  lower  jaw. 

HOW  TO  ADD  BAPIDLT. 

Logically  it  is  easier  to  add  than  to  read.  We  have  in  our  alphabet  twenty*-Biz  letten 
and  fifty-four  sounds,  bnt  in  figuring  we  have  but  ten  characters,  each  of  'which  means  tbt 
same  thing  at  all  times.  Learn  the  figures  as  yon  have  learned  yonr  letters.  Stady  to  com- 
bine them  aa  you  have  studied  to  combine  sonnds  and  you  will  aoon  note  a  vast  improrenuDl 
in  speed  and  correctness  of  work. 

It  is  necessary,  however,  to  acqnire  facility  in  grouping  the  figures  into  coQTeQieat  sets- 
Start  by  grouping  tens,  but  do  not  stop  there.  If  seven  and  three  make  ten,  it  is  jnst  aa  son 
that  seven  and  eight  make  fifteen,  or  seven  and  six  thirteen.  Remember  that  whenerer  yoi 
see  an  8,  5  and  2  together  that  yon  have  15,  or  if  the  combination  be  5,  %,  7,  4  the  addition  ii 
18,  not  once,  bnt  always.  The  great  reason  for  so  many  failures  in  addition,  is  due  lai^dr 
to  the  fact  that  the  accountant  is  so  anxious  for  the  result  that  he  does  not  stop  to  Oiwi 
what  he  is  doing.     ITitni  always,  think  well,  and  you  will  soon  be  a  rapid  Bgam.    Hi 
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beet  accoimtants  do  not  waste  their  time  in  learning  to  add  two  colnmna  at  one  time,  bnt 
instead  add  two  or  three  figures  at  a  \Avaa,  and  note  the  combination.  The  nert  time  the; 
are  not  obliged  to  add,  for  the;  know  the  combination  when  they  see  it.  If  joa  are  introdncod 
to  a  person  two  or  three  times  it  is  safe  to  sa;  that  ;oa  know  faim.  Apply  the  same  power 
to  your  addition  and  yon  have  learned  to  know  at  sight  the  figures  with  which  yon  deal. 

A  simple  process  by  which  addition  con  be  proven  is  here  given,  and  is  worthy  of  note. 
It  was  first  published  in  one  of  Professor  Eaton's  valuable  commercial  texts,  and  is  now  con- 
sidered standard. 

9876  =.30-3 

8949  =  30-3 

6678  =•  36  =>  S 

9843  =  a*  -  e 

2698  =  35-7 

3987  =  27-9 

6435  -  16  =  7  . 


-  43  -  7. 


46456  -  36  -  7 

Adding  yon  get  the  total  here  indicated.  Next  add  across  each  set  of  fignres,  bringing 
oat  the  total  until  it  is  rednced  to  one  figure,  and  note  that  the  total,  when  reduced,  gives 
the  same  key  number  found  through  the  totals  of  each  set. 

HOW  TO  vniTIFIY  BAPISLT. 

Why  did  you  cease  to  learn  the  multiplication  table  when  you  reached  the  twelresF 
There  is  no  logical  reason.  If  you  will  study  the  following  table  until  you  have  reached  the 
twenty-fives,  you  wUl  find  that  it  will  be  a  source  of  great  help  to  you  on  numerous  occasions. 


I 

2 

8 

4 

S 

6 

13 

7 

g 

9 

10 

11 

12 

18 

14 

IS 

u 

17 

n 

19 

38 

20 

40 

21 

43 

22 

23 

24 

48 

fo 

~~i 

^ 

6 

8 

10 

14 

16 

IB 

20 

22 

34 

36 

28 

30 

34 

41 

46 

8 

9 

12 

IS 

18 

31 

34 

37 

80 

88 

36 

89 

42 

45 

48 

51 

64 

57 

60 

63 

66 

60 

72 

4 

12 

16 

30 

34 

28 

33 

36 

40 

44 

48 

62 

66 

60 

64 

68 

72 

76 

80 

84 

88 

92 

96 

5 

15 

20 

35 

80 

36 

40 

45 

50 

5.1 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

6 

18 

24 

80 

36 

42 

48 

54 

60 

66 

72 

IB 

84 

90 

96 

102 

108 

114 

120 

126 

182 

188 

144 

7 

U 

21 

28 

35 

43 

4B 

56 

63 

70 

77 

84 

91 

98 

ia5 

113 

119 

126 

1.30 

14( 

117 

!54 

161 

168 

% 

16 

24 

32 

40 

48 

56 

64 

72 

80 

88 

96 

104 

112 

12t 

128 

136 

144 

ir,?!rtn'.r;-;'!ri;';'--i'i02 

9 
10 

18 
20 

27 

30 

36 

40 

45 

54 
60 

63 

70 

73 
80 

81 

90 

99 

110 

108 
130 

117 
130 

126 
140 

144 
160 

153 
170 

162 
Irti 

|;„. 

90' 100 

■n 

i.y 

11 

23 

33 

44 

65 

66 

88 

991110 

121 

182 

148 

154 

176 

187 

lO^- 

375 

12 

24 

36 

48 

60 

73 

W 

96 

108 

120 

132 

144 

166 

108 

192:204 

2IIVV-      '■       .          ■    ■■■   -J-iK 

:j(K 

18 

'J6 

3fl 

63 

6.5 

78 

91 

104 

117 

130 

148 

106 

I6B 

182 

195 

3iiS'::i 

14 

•28 

42 

38 

70 

84 

98 

113 

186 

140 

154 

168 

183 

196 

210 

■    .    -i;ic 

15 

30 

45 

60 

75 

90 

105 

130 

135 

150 

166 

180 

196 

210 

226 

2A''  :  . 

..;iiO 

IS 

;i3 

48 

80 

96 

112 

128 

144 

160 

176 

193 

208 

224 

240 

2:,.;                             .!.  ...■.,h-;;M 

IJ 

84 

51 

85 

103 

IIB 

186 

158 

170 

408 

18 

SO 

S4 

90 

108 

12» 

144 

16S 

180 

in-   ■'■    "■  ■■■.■  ■■■                                    >,;K)i>4l.! 

482 

19 

38 

m 

*5 

114 

188 

182 

171 

19* 

,■11(418 

437 

456 

475 

20 

40 

m 

100 

190 

140 

160 

180 

20f 

■>■:■                                                           L^i-id 

400 

480 

500 

21 

42 

fni 

8^ 

105 

13( 

147 

188 

189 

21< 

488 

504 

525 

22 

44 

60 

no 

1S4 

176 

198 

230 

342 

■i%', 

^l!308 

;-jno,3r,a 

3Wl 

41H 

m 

m 

484 

506 

538 

550 

28 

46 

69 

Si 

115 

\U 

161 

184 

307 

380 

26H 

3991832 

345888 

414 

487 

460 

488 

506 

529 

552 

575 

24 

48 

72 

B6 

120 

144 

168 

192 

316 

240 

264 

812886 

860  884 

432 

4.':6 

480 

504 

528 

552 

576 

600 

26 

SO 

75 

100 

126 

150 

176 

2O0 

m[390 

376 

B0( 

82r.|850 

875400 

425 

450 

475 

500 

535 

550 

575 

600 

825 

_I 

J 

_l 

_4 

_5 

6 

7 

B 

el  10 

11 

12 

18ll4 

i&U« 

17 

IH 

19 

SO 

ei 

22 

^ 

M. 

35 

i. 
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EAnm  MULTIPLICATIOH. 

Multiply  63  by  11. 

Add  together  6  +  3-9.     Place  the  9  between  the  6  and  3  and  yon  have  693,  the  am 
amount 


To  Hnltiply  When  the  Tens  Orders  Are  AlikOi  and  the  Units  Add  Tan. 

Multiply  82  by  88. 

8x2=      16 
8  X  9  =  72 


7216 

First  multiply  the  units,  next  add  1  to  the  tens,  figure  in  the  multiplier  and  mnltii 
In  other  words,  multiply  each  by  itself,  except  to  add  1  to  the  tens  order. 

To  Hnltiply  Any  Two  Hnmbers  Together. 
Illustration. — 

6  X  6  =  30.     Place  0,  carry  the  3. 

^5         5  X  3  =  16  +   3  =  18.     Carry  the  18. 

7  X  6  =  42  +  18  =  60.     Place  0,  and  carry  the  6. 
7x3  =  21+    6  =  27. 

The  rule  is  to  proceed  as  in  ordinary  multiplication,  except  that  you  carry  the 
multiplication  over  to  the  third. 


Illustration. — %\  x  4^. 


To  Hnltiply  Mixed  Hnmbers. 

4  J        8x4  =  32. 


9i  X  7i. 


vj  X  9 J. 


32 

8  +  4  =  12  X  i  =  6. 

61 

ixi  =  i. 

38i 

7  X  9  =  63. 

63 
4 

9  +  7  =  16xJ  =  4. 

tV 

ixi  =  TV. 

67,'r 

9* 
90 

94  +  ^  =  10x9-90. 
i  X  4  =  »V 

•0,^ 


COMMERCIAL  ARITHMETIC  AND  READY  RECKONER. 


571 


Many  more  illustrations  might  be  given  of  what  are  termed  ''short  cuts,^'  as  suggested  in 
what  we  said  relative  to  addition.  However,  we  have  little  faith  in  the  great  multiplicity  of 
rules  and  processes;  we  prefer  to  look  at  arithmetic  from  this  standpoint:  first,  that  in  all 
arithmetic  there  are  but  two  things  to  find,  i.e..  Larger  numbers  and  Smaller  ones;  second, 
there  are  but  four  ways  of  finding  them,  i.e.,  Addition,  Multiplication,  Subtraction  and 
Division. 

We  wish  at  this  point  to  note  some  of  the  ways  to  know  when  to  add,  multiply,  subtract 
or  divide,  for  we  take  it  that  if  you  know  when  you  will  have  little  diflBculty  with  the  how. 

First  let  us  group  together  the  figures  7,  6,  4,  3,  2,  5,  3,  and  your  total  is  30 — ^you  have 
found  it  by  addition.     Why?    Well,  perhaps  because  you  could  not  find  it  any  other  way. 
10,  10  and  10,  again  we   have  30 — either  by  adding  or  multiplying  10  by  3.     In  the  first 
instance  the  numbers  represent  different  sized  units,  in  the  second  the  units  were  of  the  same 
value.     Hence  it  follows  that  we  add  unlike  and  multiply  like  numbers. 

Again  we  wish  to  divide  $30  between  two  men,  one  of  the  men  to  get  $17.  We  subtract 
the  latter  from  the  total,  getting  a  remainder  of  $13.  We  have  subtracted  for  the  same 
reason  that  we  added ;  our  numbers  are  alike.  But  if  we  wish  to  divide  our  money  among 
three  men,  each  to  receive  the  same^  division  is  our  process  for  our  units  are  alike.  Henoe 
we  take  it  that  with  whole  numbers  we  add  or  multiply  to  find  the  totals;  we  subtract  or 
divide  to  find  parts. 

When  we  reach  the  subject  of 

HOW  TO  MTJLTIFLT  AND  DIVISE  F&ACTIOHS  BAPIDLT. 

we  find  a  somewhat  different  condition,  however — a  condition  that  is  responsible,  we  believe 

for  the  couplet : 

Multiplication  is  my  vexation, 

Division  is  twice  as  bad. 

The  rule  of  three — it  puzzles  me, 

And  Fractions  make  me  mad. 

We  have  been  taught  all  along  that  multiplication  means  increase,  yet  the  reverse  is  true 
in  more  than  seven-eighths  of  the  examples  with  which  we  come  in  contact. 

The  Principles  of  Fractions. 

1.  To  multiply  the  numerator  and  denominator  of  a  fraction  by  the  same  number  doee 
not  change  its  value. 

Illustration. —  « 


f ,  represented  by  a  square,  is 


/       2 
3 


f  X  2  =  {,  represented  by  the  same  sized  square,  leaves  exactly 
the  same  amount  not  disturbed. 


12      3       4 
6         S 
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3.  UnltiplTing  the  unmentor  or  diriding  tlie  denomiiutor  of  a  fraction  iiicfwiei  id 

T«llUl 

8 


Odb  aquara  vill  now  be  taken  and  part  of  another. 


The  same  sized  Bqnare  is 
-divided  into  balres,  and 
(iguD  one  and  one-half  is 
g:n6. 


/ 

3 

z 

4-       3 


3.  Dividing  the  nnmerator  or  multiplying  the  denominator  divides  the  fraction. 
}  (for  illnstration)  =  g. 


Now  to  tlieir  application.     If  you  will  note  carefully  you  will  see  that  mnUiplicsliiB 
means  decrease,  and  division  increase. 

SJ  Example. — At  tj  per  yard,  how  many  yards  can  be  bought  bi 

Z_  <5J?    Now  it  is  evident  that  at  81  per  yard  we  can  boy  5J  yards,  ul 

it  is  just  as  evident  that  at  t}  wg  can  get  more  than  5}  yanJs.  As  n 
can  get  more  we  want  a  larger  number.  Apply  our  principle  of  dirisioB 
for  larger  quantities,  multiply  by  onr  denominator  (whioh  divides  oor 
fraction)  and  divide  by  our  numerator  (which  also  divides  the  fraction). 


}x8. 


7)Hi 

What  is  the  cost  of  J  of  a  ton  of  iron  if  one  ton  costs 
6 1 28  A? 

Ke&bon'. — I  will  cost  leaa  than  a  ton,  hence  a  smaller 
quantity  IB  (lusired.  To  get  it  we  multiply  first  by  the 
numerator,  ihon  divide  by  our  doiiomiQator  as  foUowii : 

Deuuctio: 


1->8A 


1034 


15x9 


'l36' 


From  the  al>ove  illustrations  form  the  following  rule  which  applies  to  tbt 
greater  part  of  arithmetic,  for  it  must  be  rememlwred  that  percent^e  ia  fractional.  (65 
is  .Ofl — :i  fraction  cxprcssol  decimally,  or  yj^,  were  it  in  the  form  of  a  common  fraction.) 
( If  required,  multiply  factors, 
( If  flven,  divide  racton. 

What  has  been  said  relative  to  additioD 


Part 


m  =  au-i 


5i;   •f.'i 

83    ) 


809 
118 


Multiplication        "'"^  ^"btraction  of  whole  number*  appli« 

equally  with  fractions,  whenever  yoo  add  or 

subtnict  in  fractions,  but  with   multipli<:i* 

>.  tioii  or  division  the  reverse  condition  is  true. 

If  the  example  has  in  both  factors  a  mizsd 

n  number  the  whole  number  law  holds. 

Example.— If  aahip  sails  268|(  mile*  is 

one  day,  how  far  will  she  travel  in  3|  days! 

Hero,  ae  iu  whole  nombers,  we  moltiplj' 
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Stnd;  carflfolly  the  above  illnstration.    Notice  that  to  multiply  ve  have  not  reduced  to 
Improper  fractions.     This  is  rarely  ever  necessary. 

BLIND  KASK  FOE  lUBXIIO  QOODS. 


Tor  HarkiBg  All  Ooods  Bonght  by  the  Bonn. 
To  make  20%  remove  the  point  one  place  to  the  left. 


80% 

"       "        "     and  add  ^  itnelf. 

co% 

«              4(                l(              I 

"   i     " 

50% 

"              *'                "              ' 

"   J     « 

44% 

«             l(                ((              tt 

"   i     " 

40% 

"              "                "              * 

"    I     " 

37i% 

"              "                "              ' 

"   \     " 

To  make  35% 

remove  the  po 

"      "      33i7, 

"      "     32% 

"        "       ' 

"      "     30% 

"        "       * 

"      "     28% 

"        "       ' 

"      "     26% 

"        "       • 

•'      "     25% 

"        "       " 

"     "     12i% 

"        "       " 

«    "     1G!% 

"        "       " 

«     "      185% 

«         (.       « 

In  marking  goods  rarions  da* 
vices  are  adopted  to  prevent  the 
cost  and  selling  price  mark  from 
becoming  known  to  ontaiders.  The 
following  is  good : 

blackhorae 
12345  67890 
Instead    of     letters    arbitrary 
characters  may  be  used  as  follows: 
nt  and  add  I  itself. 

U        ..      J  .. 

'*     "   (S  " 

"     "  ^H  " 

"     "  ^  *' 

"     "  ."u  " 

"     "  iV  " 

subtract  -ff  " 

PASMER'S  SHORT  RTTLXB  IF  ARITHHETIO. 
How  to  Keasure  Hay  in  the  How  or  Stack. 

Rule, — Maltipty  the  length  !n  feet  by  the  height 
ill  feet,  and  this  by  the  breadth  in  feet,  and  divide 
the  resnlt  by  500,  and  yon  have  the  namber  of  tons  in 
a  mow;  or,  mnltiply  the  length  in  feet  by  the  width  in 
feet,  and  this  by  one-half  the  height,  and  divide  the 
product  by  300,  and  you  have  tiie  number  of  tons  in  a 
stack. 

Hov  to  Find  the  Contents  of  a  Wagon  Box. 
1  wagon  box  is  a  little  more 
than  10  foot  long  and  3  feet  wide, ; 
hold  abont  2  bushels  for  every  inch  L 

RniE. — Mnltiply  the  depth  of  a  wagon 
box  in  inches  by  2,  to  give  the  number  of 

bushels,  or  if  the  wagon  box  ia  11  feet  long  mnltiply  the  depth  in  inches  by  2  and  add  od.^ 
tenth  of  the  noir^'er  of  boshels  to  itaeHL 


ido,  and  will  |V 
ich  in  depth.  I 
1  of  a  wagon        < 


3\ 
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How  to  irind  the  Hnmber  of  BuiheUi  of  Omia  la  t 

Bin  or  Box. 

BuLE. — Multiply  the  length  in  feet  by  the  hei^ 
in  feet,  and  then  again  by  the  breadth  in  feet,  and 
then  again  by  8,  and  cut  off  the  rigfat-hand  figme 
The  result  will  be  the  number  of  bushels. 


How  to  Measure  Ear  Com  in  the  Crib. 

Rule. — Multiply  the  length  in  feet  by  the  height  in  feet  and 
that  again  by  the  width  in  feet,  multiply  the  result  by  4;  cut  off 
the  right-hand  figure  and  you  have  the  contents  in  bushels  of 
shelled  com. 


HowtoFi 


a  Load  of  Grain. 

Rule. — ^Find  the  total  number  of  pounds  and  divide  that  If 
the  number  of  pounds  in  one  bushel,  and  it  will  equal  the  num- 
ber of  bushels. 


Humber  of  Founds  to  the  Bushel,  Approximate  Weight. 


Millet 60  pounds. 

Anthracite  Coal 80 

Clover  Seed 60 

Blue  Grass  Seed 14 

Timothy  Seed 45 

Flax  Seed 56 

Dried  Peaches 33 

Dried  Apples 26 

Peas. 60 

Beans 60 

Turnips 55 


<i 


<< 


«< 


i« 


«< 


«< 


«« 


«« 


«< 


<< 


Wheat.  .• 60  poondft 

Com  on  Cob 70 

Rye 56 

Oats 83 

Barley 48 

Buckwheat 50 

Shelled  Com 54 

Com  Meal 50 

Potatoes. 60 

Sweet  Potatoes 55 

Onions 54 


«« 


•• 


«< 


« 


«■ 


«• 


How  to  Find  the  Contents  of  a  Watering  Trough. 


Rule. — Multiply  the  length  in  feet 
by  the  height  in  foet,  and  the  product 
by  the  width  in  feet,  and  divide  the 
result  by  4,  and  the  result  will  be  the 
contents  in  barrels  of  31^  gallons 
each. 
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Hov  to  Tind  the  Content!  of  Barr^  and  CMks. 

KuLE. — Add  the  diameters  of  the  head  nod  bang  in  inoIieB 
and  divide  the  Bnm  by  2,  and  this  will  equal  the  average  diameter. 
Then  multiply  the  Bqnu-e  of  the  average  diameter  hy  the  length 
in  inches  'and  multiply  this  result  by  34,  and  cat  off  the  four 
right-hand  Sgaree.     This  is  the  namber  of  gallonB. 

How  to  Tind  th«  Contents  of  a  Ronud  Tank. 

Rule. — Multiply  the    square    of    the 
diameter  in  feet  by  the  depth  in  feet,  aud 
multiply  this  result  by  6,  and  the  result  is 
the  approzimate  contents  of  tlie 
tank  in  gallons. 

How  to  Find  the  Number  of  Common  Bricks  in  a  Wall 
or  Building. 
KuLB. — Multiply  the  length  of  the  wall  in  feet  by 
the  height  in  feet,  and  by  its  thickness  in  feet,  and  thou 
multiply  that  result  by  30,  and  that  will  give  the  num- 
ber of  bricks  in  the  wall. 


UBCEIXAHEOns  FACTS  AND  TABLES. 

Avoixdapois  Weight.  — Used  in  weighing  all  bulky  articles,  grain,  groceries,  etc. 


437J  grains 

-1  oz. 

16    oz. 

=  nb. 

35    lbs. 

=  lqr. 

3000     " 

=  1  ton 

2240     " 

=■  1  long  ton 

196  lbs.  flour 

=  1  bbl. 

200    "    beef  or  pork 

=  1    " 

280    "     N.  Y 

salt 

-  I    " 

100    "    nails 

-Ikeg 

Troy  Weight — 

24  grains  =  I  pennyweight 

20  pennyweights  =  1  ounce 
12  ounces  »  l  pound 

480  graiua  =  1  ounce 

Note  that  the  avoirdupois  pound  contains  7000  grains,  while  the  troy  pound  contains  bat 
6700,  If  a  dishonest  grocer  hcUb  you  a  pouiicl  of  tea  by  troy  weight  he  cheats  you,  but  if  h« 
sells  you  an  ounce  by  troy  weight  he  cheats  himself  oat  of  42^  grains. 


Tm   wH  ixui  -iuK.  ■*»  naiorrr  rf  jrs:-a  im 
■Mtoi^  tnr%  a  itl  r^  inaMU  C'-^  Bonn.  lOOMruiurT' 


3;,. 


v.\. 


■  '■X  *''  '^■■''  '*'■ 


4 


•  Tdi.  »t  I^  cents.  Bf 
■.Li;  :-~}  'j'iz'j  =  i  of  1  iilliT,  hiOtie,  k  1^  cent^  per  yd. 
A*,  a  Ivl^  per  rd.  T^'  jds.  would  cott  t730,  bat  u  }  of 


*  'i/,;;»/  ,•.  *-,  .:■'.  :a  i ',;  »:a'j,  -jt  jiiw 
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Find  total  cost  of 


320  yds.  at  25  cents  eqnals  i  320  -»-  4 
645  "  "  87i  "  "  1 645 -I- f 
324    "    *«  33i     "         "      4  324  +  i 


80.00 
564.38 
108.00 

$752.38 


Easy  Methods  for  Figuring  Interest. 

1.  Any  number  of  dollars  when  multiplied  by  any  number  of  days  will,  when  three 
figures  are  pointed  off,  produce  the  interest  at  36%. 

Illustration". — 

Principal,        $3600 
Time  in  days,        63 

10800 
21600 


1226.800,  Int.  at  36%. 
6%  =iof  36%, 

hence,  $226.80  -i-  6  »  $36.13^  Int.  at  6%. 
3%  is  ^  of  36%. 


Therefore,  if  3%  is  wanted  divide  by  12.  So  with  all  multiples  of  36.  Dividing  by  9 
we  have  the  interest  at  4%,  or  if  divided  by  4.5  we  have  it  for  8%,  and  so  on  through  numer- 
ous combinations.  It  is,  perhaps,  better  for  the  beginner  to  proceed  as  above  until  he  has 
found  the  interest  at  6%,  then  divide  7^  6  the  second  time,  when  the  amount  at  1  per  cent 
is  found.  Having  the  interest  at  1  per  cent  it  is  a  very  easy  matter  to  find  the  amount  for 
any  other  rate  by  multiplying  by  the  required  rate.  One  of  the  methods  now  in  general  use 
is  called  the  bankers'  method.  The  rule  to  remember  in  its  workings  is:  Express  all  figures 
on  one  side  of  a  perpendicular  line,  then  put  360  on  the  opposite  side  and  canceL 

Illustration. — Find  the  interest  on  $840  for  46  days  at  6%. 


$«0 


14 

M0 

46 


You  have  left  14  and  46,  multiply  them.    14  by  46  •  $6.44. 

Presume  tlie  time  is  expressed  in  months,  the  process  would  be  as  followst 

Find  the  interest  on  $965  for  9  mo.  at  8% 


3 


965 
♦  3 

*  a 


965  multiplied  by  3  is  $28.95  x  2  »  $57.90. 


fiT8 
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$.06 
$.03 
<.006 
6.0001 


One  of  the  best  and  a  method  used  perhaps  oftener  than  any  other  is  known  aa  the  6^ 
method.     It  is  based  on  the  following  facts: 

61  at  ()%  for  1  year  brings 
it  at  6%  for  6  mouths  brings 
$1  at  6%  for  1  month  brings 
81  at  6%  for  1  day  brings 
Find  the  interest  on  $340  for  1  year,  5  months  and  24  days  at  6^  i 
For  one  year      $.0B 
For  five  months  .025 
For  24  days  .004 

$.089,  total  interest  on  tl  for  the  giTen  time; 
hence,  for  $340,  it  is  340  times  $.089  or  $30.56.  If  yon  desire  to  find  any  other  rate,  dirid* 
by  6  and  multiply  by  the  rate  desired. 

To  Find  Time  between  Bates. 
Illcstbatiok. — Find  the  time  from  September  16,  1897,  to  Jan- 


1905 
1897 


da 
16 


7        3  8        uary  24,  1905. 

The  legal  and  maximum  rates  of  int^est  allowed  by  law  in  the  diS^-ent  States  and  Tenv 
tories  of  the  Uiiitod  States  are  as  follows: 

TABLE  OF  INTEREST  RATES. 


States  and  TERRrroRiEs 

Bate  pek  Ansum 

States  and  Tekkitories 

Rate  pkk  Ainna 

I*gal 

MMi- 

LegaJ 

Van- 

mnni 

8i6 

8f6 

"1 

any% 

111% 
iS^ 

1% 

any* 
WJi, 

ti 
"'.? 

lil':!i 

10% 
7% 
7% 
6% 
6% 
6% 
6* 
6% 
7* 

?! 
11 

0% 
7S 

Si 

est 

Si 

1% 

10<t 
12» 

-.« 
-a 

IS* 

s« 

10* 
IS* 

1% 
6% 
7« 
8-6 

8% 

P 

z 

7* 

Soutli  Dakota. 

Remark.— The  U^  rate  of  intereat  (or  England  and  Franoe  is  0J(,  and  tot  the  DonuniM  rf 
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The  labor  of  computing  compound  interest  may  be  abridged  by  the  use  of  the  following 

Compound  Intareat  Table. 

Showing  the  amount  of  11  at  compound  interest  for  any  number  of  years  from  1  year  to  65 

years  inclusive: 


2  per  ct.     t\  per  ct. 


4  per  ct. 


Yrb. 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
40 

41 
42 
43 
44 
45 

46 
47 

48 
49 
50 

51 
52 
58 
54 
55 


1  per  ct. 


1.0100  000 
1.0301  000 
1.0303  010 
1.0406  040 
1.0510  101 

1.0615  202 
1.0721  854 
1.0828  567 
1.0936  853 
1.1046  221 

1.1156  683 
1.1268  250 
1 . 1:380  933 
1 . 1494  742 
1.1609  690 

1.1725  786 
1.1843  044 
1.1961  475 
1.2081  090 
1.2201  900 

1.2323  919 
1.2447  159 
1.2571  630 
1.2697  346 
1.2824  320 

1.2952  563 
1.3082  089 
1.3212  910 
1.3345  039 
1 . 3478  490 

1.3613  274 
1.3749  407 
1.3886  901 
1.4025  770 
1.4166  028 

1.4307  688 
1.4450  765 
1.4595  272 
1.4741  225 
1.4888  637 

1.5037  524 
1.5187  899 
1.5339  778 
1.5493  176 
1.5648  107 

1.5804  589 
1.5962  634 
1.6122  261 
1.6283  483 
1.6446  318 

1.6610  781 
1.6776  889 
1.6944  658 
1.7114  105 
1.7285  246 


1\  per  ct. 


1.0150  000 
1.0302  250 
1.0456  784 
1.0613  636 
1.0772  840 

1.0934  433 
1.1098  450 
1 . 1264  926 
1.1433  900 
1.1605  408 

1.1779  489 
1.1956  182 
1.2135  524 
1.2317  557 
1.2502  321 

1.2689  855 
1.2880  208 
1.3073  406 
1.3269  507 
1.8468  650 

1.3670  678 
1.8875  687 
1.4083  772 
1.4295  028 
1.4509  454 

1.4727  095 
1.4948  002 
1.5172  222 
1.5399  805 
1.5630  802 

1.5865  264 
1.6108  248 
1.6344  792 
1.6589  964 
1.6838  818 

1.7091  895 
1.7847  766 
1.7607  983 
1.7872  108 
1.8140  184 

1.8412  287 
1.8688  471 
1.8968  798 
1.9258  880 
1.9542  180 

1.9886  262 
2.0182  791 
2.0484  788 
2.0741  805 
2.1062  424 

2.1868  211 
2.1688  784 
2.2014  065 
2.2344  276 
2.2679  489 


1.0200  0000 
1.0404  0000 
1.0612  0800 
1.0824  8216 
1.1040  8080 

1.1261  6242 
1.1486  8567 
1.1716  5988 
1.1950  9257 
1.2189  9442 

1.2488  7481 
1.2682  4179 
1.2986  0668 
1.8194  7876 
1.8458  6884 

1.8727  8670 
1.4002  4142 
1.4282  4626 
1.4568  1117 
1.4859  4740 

1.6156  6684 
1.5459  7967 
1.6768  9926 
1.6084  8726 
1.6406  0699 

1.6784  1811 
1.7068  8648 
1.7410  2421 
1.7758  4469 
1.8118  6168 

1.8476  8882 
1.8846  4059 
1.9222  8140 
1.9606  7608 
1.9998  8955 

2.0898  8784 
2.0806  8509 
2.1222  9879 
2.1647  4477 
2.2080  8966 

2.2622  0046 
2.2972  4447 
2.8481  8986 
2.8900  6814 
2.4878  5421 

2.4866  1129 
2.5868  4851 
2.5870  7089 
2.6888  1179 
2.6915  8808 

2.7464  1979 
2.8008  281)) 
2.8668  8476 
2.9184  6144 
2.9717  8067 


1.0250  0000 
1.0506  2000 
1.0768  9062 
1.1088  1289 
1.1814  0821 

1.1696  9842 
1.1886  8676 
1.2184  0290 
1.2488  6297 
1.2800  8454 

1.8120  8666 
1.8448  8882 
1.8786  1104 
1.4129  7882 
1.4482  9817 

1.4846  0662 
1.5216  1826 
1.5596  6872 
1.5986  6019 
1.6886  1644 

1.6795  8185 
1.7215  7140 
1.7646  1068 
1.8087  2596 
1.8689  4410 

1.9002  9270 
1.9478  0002 
1.9964  9502 
2.0464  0789 
2.0975  6758 

2.1500  0677 
2.2087  5694 
2.2588  6086 
2.8158  2218 
2.8782  0619 

2.4826  8682 
2.4988  4870 
2.5556  8242 
2.6195  7448 
2.6850  6884 

2.7521  9048 
2.8209  9520 
2.8915  2008 
2.9688  0808 
8.0879  0828 

8.1188  6086 
8.1916  9718 
8.2714  8966 
8.8582  7680 
8.4371  0872 

8.6280  8644 
8.6111  1285 
8.7018  9016 
8.7989  2491 
8.8887  7808 


8  per  ct. 


1.0800  0000 
1.0609  0000 
1.0927  2700 
1.1256  0881 
1.1592  7407 

1.1940  6280 
1.2298  7887 
1.2667  7008 
1.8047  7818 
1.8489  1688 

1.8842  8887 
1.4257  6089 
1.4686  8371 
1.5126  8972 
1.6579  6742 

1.6047  0644 
1.6528  4768 
1.7024  8306 
1.7536  0605 
1.8061  1123 

1.8602  9457 
1.9161  0841 
1.9735  8651 
2.0327  9411 
2.0937  7793 

2.1565  9127 
2.2212  8G01 
2.2879  2768 
2.8565  6551 
2.4272  6247 

2.6000  8085 
2.5750  8276 
2.6528  8524 
2.7319  0580 
2.8188  6245 

2.8982  7883 
2.9852  2668 
8.0747  8848 
8.1670  2698 
8.2620  8779 

8.8598  9893 
8.4606  9589 
8.5645  1677 
8.6714  5227 
8.7816  9684 

8.8950  4872 
4.0118  9508 
4.1822  6188 
4.2562  1944 
4.8889  0602 

4.6164  2820 
4.6508  8690 
4.7904  1247 
4.9841  2486 
6.0821  4869 


81  per  ct. 


1.0860  0000 
1.0712  2600 
1.1087  1787 
1.1476  2800 
1.1876  8681 

1.2292  6688 
1.2722  7926 
1.8168  0904 
1.8628  9785 
1.4106  9876 

1.4699  6972 
1.5110  6866 
1.6689  6606 
1.6186  9462 
1.6763  4888 

1.7889  8601 
1.7946  7555 
1.8574  8920 
1.9226  0182 
1.9897  8886 

2.0694  8147 
2.1315  1158 
2.2061  1448 
2.2833  2849 
2.8682  4498 

2.4459  6856 
2.6315  6711 
2.6201  7196 
2.7118  7798 
2.8067  9870 

2.9060  8148 
8.0067  0759 
8.1119  4235 
8.2208  6033 
8.8886  9045 

8.4502  6611 
8.5710  2543 
8.6960  1182 
8.8258  7171 
8.9592  5972 

4.0978  8381 
4.2412  5799 
4.8897  0202 
4.6488  4160 
4.7028  6865 

4.8669  4110 
6.0872  8404 
6.2185  8898 
6.8960  6459 
6.6849  2686 

6.7808  9980 
6.9827  1827 
6.1921  0824 
6.4068  8202 
6.6881  4114 


1.0400  0000 
1.0816  0000 
1.1248  6400 
1.1698  5856 
1.2166  5290 

1.2658  1902 
1.8159  8178 
1.8685  6905 
1.4288  1181 
1.4802  4428 

1.5394  5406 
1.6010  8222 
1.6650  7351 
1.7316  7645 

1.8009  4351 

1.8729  8126 
1.9479  0050 
2.0258  1652 
2.1068  4918 
2.1911  2814 

2.2787  6807 
2.3699  1879 
2.4647  1555 
2.5633  0417 
2.6658  8688 

2.7724  6979 
2.8833  6858 
2.9987  0332 
8.1186  5145 
8.2433  9761 

8.8731  3841 
8.5080  5875 
8.6483  8110 
8.7900  1634 
8.9460  8899 

4.1039  8256 
4.2680  8986 
4.4388  1345 
4.6168  6599 

4.8010  2063 

4.9980  6145 
5.1927  8891 
5.4004  9527 
5.6166  1508 
6.8411  7568 

6.0748  2271 
6.8178  1662 
6.6706  2624 
6.8388  4987 
7.1066  8886 

7.8909  6068 
7.6866  8871 
7.9940  6226 
8.8188  1486 
8.6468  6692 


Yrs. 


1 
2 
8 
4 
5 

6 
7 

8 

9 

10 

11 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
88 
84 
85 

86 
87 
88 
89 
40 

41 
42 
48 
44 
45 

46 
47 
48 
49 
50 

51 
52 
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Note  1. — ^To  find  the  amount  to  which  any  given  principal,  at  oompound  interest,  yrUi  inonaa 
any  rate  per  annum,  and  for  any  number  of  years  given  in  the  preceding  tables: 

MvUtiply  the  given  principal  by  the  amount  of  $1  of  principal  for,  the  given  tifne  cmd  rate 
annum,  as  shown  in  the  table. 

Note  2.— To  find  the  compound  interest  which  any  given  principal  will  produoe  at  anj  mto 
annum,  and  for  any  number  of  years  given  in  the  preceding  tables: 

Subtract  $1  from  the  amount  of  $1  for  the  given  time  and  rate  per  annum,  as  shown  in  the  fa 
the  result  will  be  the  compound  interest  of  $1  of  principal.  Multiply  tht  compound  interest  of  $. 
principal  by  the  given  principal. 

For  all  examples  of  interest  where  865  days  are  considered  a  year,  use  any  of  the  methods  h 
given  and  to  your  answer  add  f^, 

DISCOUNT. 

All  wholesale  firms  doing  business  by  catalogue  have  a  series  of  discounts  upon  th 
wares.  These  discounts  are  made  for  many  reasons,  chief  of  which  is,  perhaps,  tliat  the  adt 
tional  discount  can  be  made  to  lower  the  price,  or  a  certain  rate  per  cent  can  be  omitted 
increase  the  price  without  a  change  in  the  root  price  of  the  goods.  A  number  of  metho 
for  figuring  discounts  are  used.  One  of  the  simplest  is  illustrated  in  the  following:  pie^n 
the  list  price  to  be  $630,  with  discounts  of  20,  10,  and  5%.  630  =  100%.  Point  off  o\ 
place,  or  $G3,  and  you  have  the  rate  at  10% ;  for  20%  it  would  be  twice  this  quantity,  or  $12 
Subtract  this  from  $G30  and  you  have  150.40,  subtract  and  you  have  $435.60.  The  next  is  5^ 
From  $4G3.60  point  ofE  one  place,  you  have  $46.36 — one-half  of  which  would  be  6  per  cent,  i 
$23.18.  Now  subtracting  we  have  $439.42.  Again  by  the  same  process  we  have  first  $43.9! 
then  $21.97.     Subtracting  we  find  the  net  amount  of  the  bill  to  be  $407.45. 

SIMFLE  FABTNEE8HIF. 

Example. — J.  P.  Perrie  and  H.  H.  Pfeiffer  engage  in  partnership— Perrie  inyestii 
$9000  and  Pfeiffer  $7000.  The  firm's  resources  at  closing  consisted  of  cash  $7095,  re 
estate  $7220,  amount  due  by  J.  D.  Gwynn  $1680,  merchandise  $1340.  The  firm  owes  W.  ] 
Gibbons  $1249,  and  S.  Blandford  $585.     What  was  the  net  loss  of  the  firm? 

$9000  +  $7000  =-  $16,000,  net  capital  at  beginning. 

($7095  +  $7220  +  $1680  +  $1340)  -  ($1249  +  $585)  =  $15,501,  net  capital  at  end  of  year. 

$16,000  -  $15,501  =  $499,  net  loss. 

The  above  illustrates  a  very  common  form  of  partnership  arrangement,  and  the  cond 
tions  surrounding  it.  Unless  the  agreement  is  otherwise  the  net  loss  or  gain  is  shared  equal! 
We  will  next  take  an  instance  in  which  the  division  is  made  according  to  the  investment : 

Example. — A  and  B  engage  in  business,  A  investing  $8500  and  B  $6000.  The  net  prol 
is  $2500.     What  was  each  partner's  share? 

$8500  +  $6000  =  $14,500,  total  capital. 


5 

5 

%tHt 

%ni>i 

%UHi 

$8500 

%iAm 

$6000 

29 

29 

($5  X  8500)  +  29  =  $1465.52  +,  A's  profit 
($5  X  6000)  •«•  29  s  $1034.48  +,  B'a  profit 


riiiTj 


EVERY  MAH  HIS  OWIT  LAWYER. 

GLAD  wo  are  that  the  tinio  has  come  when  it  la  not  essen- 
Hal  for  the  student  to  "go  away  from  home"    to 
obtain  a  thorough  knowledge  of  law,  for  good  aehoola 
are  coming  to  yonr   door  to  give  you,  in  your  own  home, 
a  thorongh  education  in  any  of  the  prfictical  branches.     The 
purpose  of  those  chapters  is  not  so  far-reaching. 

Wo  desire  only  to  presont  many  of  the  standard  facts 
and  to  them  urge  your  attention. 

Ill  nil  matters  of  law  let  your  common  aeuse  guide.  Do 
not  issue  a  valnable  paper  without  first  consnlting  a  good  attorney,  unless  you  are  sure  yon 
are  right.  If  yoa  have  that  knowledge,  then  save  the  fee.  At  least  loam  enough  about 
law  to  keep  oat  of  it«  meshes. 

If  7OU  ore  fond  of  pure  vexation, 
And  sweet  prooiaHtination, 
Tou  are  juat  in  the  eituatioD 
To  enjoy  a  suit  at  law. 

HOW  TO  BBITLE  DlFfiCULTIEB  WITHOITT  OOINO  TO  LAW. 
Arbitration. 

Any  cause  of  trouble  which  b  not  criminal  may  be  the  subject  of  arbitration.  The  best 
way  to  settle  difficulties  between  two  parties  is  for  each  to  appoint  one  disinterested  person, 
and  then  the  two  thus  selected  appoint  a  third  party,  the  throe  to  consider  the  state- 
ments of  the  intending  parties  and  their  witnesses,  if  any.  After  hearing  both  sides  of  the 
case  they  can  then  decide  upon  the  terms  of  settlement  or  award. 

Conditions. 
A  court  of  equity  will  not,  of  course,  compel  any  man  to  carry  out  an  agreement  to  sub- 
mit the  difficulty  to  arbitrators ;   but  when  the  dilEculty  has,  by  mutual  consent  of  both 
parties  in  oontrovorsy,  been  once  submitted  for  settlement,  the  decision  of  the  arbitrators  will 
be  held  as  good  and  binding,  aniens  Uiwe  is  aome  mistake  or  fraud  entering  into  tiie  ds^asssi^ 
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Compnlwry  Parformaiu». 

If  either  of  the  parties,  after  the  terms  of  Bflttlement  have  beeo  made  knoim  by  the  arU- 
tratOTB,  refuses  tu  perform  Ms  part,  he  can,  by  the  law,  bo  made  to  carry  oat  tho  coDditiimi 
of  tho  settlement  or  pay  damages  for  non-performaoce ;  and  the  suit,  if  brought  into  conrt, 
must  be  on  the  non-performanoe,  and  not  on  the  original  claim.  The  original  claim  cannot 
be  tried. 

Arbitration  is  considered  the  most  just  way  of  settUng  matters  under  dispate  of  aoj 
known  method.  The  work  at  The  Hagne,  Holland,  is  proving  most  satisfactoiy  for  the 
gOTernmente  of  all  enlightened  nations  who  are  there  represented. 
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The  lawyer  takes  the  cow,  and  leaves  the  contestants  to  fight  it  out  among  themaelves. 

The  recent  great  coal  etrike,  so  jeopardizing  to  business  and  comfort,  as  all  will  remember, 
was  settled  in  a  most  satisfactory  manner  by  arbitration.  If  you  cannot  agree,  instead  of  gaiii,i 
into  the  conrt,  settle  by  arbitration. 

BTTSIHEBS  LAW. 

Law  is  defined  as  .a  rule  of  action  prescribed  by  proper  authorities  for  our  gnidanc& 
Its  most  common  branches  are  International  law,  Jliinicipal  law.  Common  law,  Statntory  lav, 
Commercial  law.  It  is  with  the  two  latter  branches  that  we  have  most  to  do,  and  propose  to 
herein  set  forth  some  of  the  essentials  that  will  be  valuable,  not  only  from  the  standpoint  of 
general  information,  but  will  help  the  careful  observer  to  avoid  error  and  save  difficalties  that 
would  otherwise  arise.  It  is  surprisingly  unfortunate  that  so  little  is  known  by  the  majoiitj 
of  well-read  citizens  relative  to  tho  common  things  of  law. 
Agreements  and  Contracts. 

A  contract  is  an  agreeToetii  between  competent  persons,  based  upon  a  Jegal  consideratUn 
to  do  or  not  to  do  some  act,  not  prohibited  or  enjoined  by  taw.    Note  first  that  it  moat  be  » 
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THE  RESULT  OP  A  DISAQREEMENT. 


agreement;   an  agreement  consists  of  an  offer  and  an  acceptance.     There  are  several  ways  in 
which  this  may  come  about,  either  by  words  or  by  action  on  the  part  of  either  party. 

Example. — A  bnilds  a  fonce 
aronnd  your  lot.  You  did  not 
instruct  him  to  do  ao,  but  vith 
yourknowledge  lie  proceeds.  The 
fact  that  you  do  not  object,  but  ; 
instead  acquiesce,  is  proof  that 
you  expect  to  pay  for  it,-and  A 
can  collect  an  equitable  amouut; 
therefore,  the  building  of  the 
fence  is  the  offer;  your  permis- 
sion is  the  acceptance. 

Silence  does  not  give  consent. 
If  you  were  not  aware  that  the 
fence  was  being  bnilt  A  could 
not  recover  damages.  There 
must,  in  every  case,  be  an  ac- 
ceptance. An  offer  once  refused 
cannot  be  accepted  without  the  consent  of  him  who  first  made  tho  offer.  A  offers  to 
sell  you  a  horse  for  $300.  You  say  "No,"  and  a  little  later  say  "Yes."  You  cannot  compel 
A  to  deliver  the  horae.  Acceptance  makes  a  contract,  and  it  is,  therefore,  important  to  know 
jnst  when  and  how  an  acceptance  can  be  made.  A  writes  you  that  lie  will  buy  your  farm  at 
$50  per  acre.  The  offer  is  presumed  to  be  made  when  you  receive  the  letter,  and  accepted 
vhen  you  mail  your  reply.  The  letter  may  be  lost  in  the  mail,  bnt  you  are  still  bound  by 
the  contract.  If  A  changes  his  mind  and  writes  you  that  he  will  not  pay  you  the  price 
named,  the  contract  still  holds  if  you  have  accepted  same  before  receiving  tho  second  letter. 

Who  Kay  Hake  Contracts. 

The  general  rnle  as  to  who  may  make  contracts  is:  All  persons  of  sound  mind  and  legal 
age.  There  are  a  number  of  persons  not  competent  to  contract:  First,  infants  (persons 
under  21) ;  second,  married  women;  third,  lunatics. 

Infants. — Contracts  for  the  necessities  of  life,  contracts  for  the  maintenance  of  family 
and  contracts  for  the  burying  of  memhere  of  the  family  are  binding  when  mode  by  one  not  of 
legal  age.  It  is  quite  often  difficult  to  determine  jnst  what  are  tho  necessities  of  life. 
A,  aged  nineteen,  goes  to  the  jewelry  store  and  buys  a  diamond  pin.  The  father  refuses  to 
pay  for  it.  It  was  proven,  however,  that  all  other  members  of  the  family  had  like  jewelry, 
that  they  considered  it  a  necessity,  as  the  people  with  whom  they  associated,  or  desired 
to  associate,  wore  diamonds.  The  judge  ruled  against  the  father.  Tho  law,  however, 
defines  quite  clearly  what  the  necessities  are:   board,  clothing,  instmction  and  medical  aid. 
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Honey  iB  not  a  necessitj,  and  if  a  minor  borroirs  money,  even  though  he  uaea  it  to  boj  a  saftcl 
clothes — that  i^  a  necessity — the  parent  is  not  leqoired  by  Uw  to  return  the  mooer. 

Married  Women. — ^The  law  looks  upon  husband  and  wife  ae  one,  and  by  oomnKMi  \kw  she 
could  make  no  contracts  unless  (\)  her  husband  was  ciTilly  dead — ^that  is  nnder^gmng  peul 
senricude,  i1)  an  alien  liTiug  in  a  foreign  country,  (3)  divorced  from  her,  (4)  insmne.  Mort 
States  hare,  howcTer,  removed  many  of  these  disabilities  to  contract. 

Lunatics, — A  contract  of  a  lunatic  is  voidable  at  the  option  of  the  insane  peraon.  Etot- 
body  is  presumed  to  be  of  sound  mind  onless  adjudged  insane  by  the  proper  authorities. 

Duress. — Any  contract  obtained  by  duress  (force)  is  void.  Personal  restraint,  fear  of 
injury,  imprisonment,  are  conditions  that  make  a  contract  void.  Undue  influence  of  a  strtng 
mind  over  a  weaker  one  is  duress,  and  is  sufficient  cause  for  declaring  a  contract  roid. 

A  Vital  Part  of  a  Contiaet — Consideration. 

There  are  two  kinds  of  consideration — good  and  valuable.  A  good  consideration  is  one 
based  on  love  or  esteem,  as  between  immediate  parties;  it  is  sufficient  to  bind  the  agreement. 
If  A,  because  of  the  esteem  in  which  he  holds  you,  gives  you  flCMj,  he  cannot  afterwards 
recover  from  you  the  money.  The  contract  is  ezecufed  and  cannot  be  annulled.  If,  how- 
ever, he  agrees,  because  of  his  love  for  you,  to  give  you  $lC<hj  and  later  changes  his  mind, 
you  have  no  means  of  recovery.  The  contract  has  not  been  executed.  It  is  said  to  be 
executory^  and  all  such  contracts  must  have  a  valuable  consideration. 

A  Valuable  Consideration. — The  proof  of  a  valuable  consiUeraiion  lies  in  the  fact  as  to 
whether  or  not  the  one  to  whom  promise  is  made  does  some: hi ng  or  promises  to  do  some- 
thing because  of  the  offer  made.  Money  paid  is  always  a  valuable  consideration.  Xo 
matter  how  much  or  how  little  labor  or  time  is  devoted  to  the  completion  of  an  object,  in 
fact  anything  that  in  any  way  would  be  considered  of  value  or  impc-rtaneea,  ccording  to  the 
great  law  of  common  sense,  is  a  consideration,  although  i:  may  no:  in  any  way  be  adequate 
to  the  amount  of  value  received.  Great  tracts  of  land  are  every  day  being  disposed  of  on  the 
consideration  of  one  dollar,  and  vet  no  one  for  a  moment  ouesiions  the  validitv. 

A  promise  to  do  a  thing  impossible  to  be  done  cannot  be  er.forced.  but  the  impossibility 
must  be  natural  or  physical.  The  fact  that  the  task  is  a  di£cul:  one  is  not  a  lawful  excuse 
for  non-performance. 

Law  Ooveming  the  Legality  of  Contracts. 

Contracts  Must  Be  Legal. — A  contract  between  two  parties  in  which  the  discussion  rests 
on  the  turn  of  a  card,  or  some  other  device  in  which  one  must  be  the  loser  aud  the  other  the 
winner,  cannot  be  enforced  by  law.  In  all  gaming,  wagering  or  belting  on  futures,  unless 
the  contract  is  a  bonafide  one  to  buv  or  sell,  the  law  will  not  sustain  the  contract.  Contracts 
made  on  Sunday  are  valid  unless  especially  prohibited  by  the  statute  of  your  State.  The  old 
common  law  granted  the  privilege  of  contracting  on  Sunday,  and  such  roninict*  are  good.  N«> 
contract  made  for  the  purjiose  of  fraud,  contrary  to  tlie  interests  of  public  scvice,  morality, 
safety,  or  contracts  on  the  restraint  of  marriage  or  trade,  can  be  enforced. 
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Fraudnlent  Contracts — Damages. 
Fraud  is  a  false  representation  of  facts  made  with  knowledge  of  the  deception ;  and  con- 
tracts of  fraud  cannot  be  enforced.  It  must  be  noticed,  however,  that  the  one  who  makes  the 
representations  must  know  of  the  falsehood  or  fraudulencj  underlying  the  proposition.  If  A 
offers  his  liorse  for  sale,  and  B  buys  the  horse,  believing  him  to  be  sound  in  every  particular, 
he  cannot  bold  A  if  later  he  discovers  an  ailment  that  A  was  not  aware  of  at  the  time  of  the 
sale.  If,  however,  A  has  concealed  an  ailment  he  is  held  for  fraud.  If  fraud  has  been  prac- 
ticed the  one  who  has  been  deceived  has  two  methods  of  redress:  First,  he  may  aflBrm  the 
contract  and  later  sue  for  damages  because  of  the  fraud  practiced;  or  second,  he  may 
avoid  the  contract  and  not  allow  it  to  become  binding  upon  him. 

Various  Kinds  of  Contracts — Giving  Security,  etc. 

We  find  that  many  contracts  must  bo  recorded  in  a  court  of  record.  Some  must  be  imder 
seal,  such  as  mortgages,  deeds,  etc.  Some  contracts  must  be  in  writing.  Among  this  class 
are  contracts  for  the  transfer  of  lands  or  any  permanent  property,  agreements  to  perform  the 
contract  within  one  year,  for  all  sales  of  fifty  dollars  or  over.  In  the  latter  case  the  buyer 
must  receive  at  least  a  part  of  the  goods,  must  pay  a  part  of  the  price  and  give  something  to 
"bind  the  bargain." 

Contracts  of  Ouaranty  for  others,  under  any  condition,  must  be  in  writing.  I  may  step 
into  a  store  with  you  and  say  to  the  proprietor,  *'If  he  does  not  pay  for  the  goods  I  will  see 
that  you  are  paid."  You  are,  of  course,  morally  bound  to  see  that  the  storekeeper  does  not 
suffer,  but  legally  you  are  not  bound. 

All  contracts  in  consideration  of  marriage,  and  the  promise  of  executor  or  administrator 
to  pay  debts  of  decedent  must  be  in  writing. 

Many  forms  must  be  in  writing,  but  the  safer  plan  is  to  put  all  in  writing.  A  verbal 
agreement,  especially  before  witnesses,  is  usually  sufficient,  for  there  are  more  men  that  are 
honest  than  dishonest,  but  safety  is  the  '^better  part  of  valor." 

Corporations. 

When  three  or  more  individuals  obtain  from  government  the  authority  to  act  as  one 
through  their  officers,  with  perpetual  succession  of  members,  and  under  a  name  selected 
for  them  and  granted  by  the  State,  they  become  a  corporation,  with  the  right  to  transact 
the  business  for  which  the  company  was  organized,  in  the  same  manner  as  an  individual. 

The  advantages  of  incorporation  are  these :  It  combines  capital  and  enterjmse,  with  a 
limited  pecuniary  responsibility,  which  is  generally  a  sum  equal  to  the  par  value  of  the  stock. 

Pay  Your  Bills  by  Checks. 

Keep  your  accounts  in  writing,  and  moreover  pay  your  accounts  by  checks.  If  possible 
keep  at  least  a  small  deposit  in  your  bank  and  pay  your  bills  with  checks.  You  then  not 
only  have  a  complete  record  on  the  stub  of  the  check-book,  but  when  the  voucher  is 
returned  have  the  very  best  form  of  receipt. 
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HOW  TO  WKITE  NOTES,  SRATTS,    CHBCU, 
BECEIFTS,   ETC. 

So  mach  of  the  world's  volume  of  basiness  u  csrrid 
:::-  ^  on  throogli  the  medinm  of  notes,  drafts,  checks,  receipb, 
invoices,  and  other  forms  of  baeinesa  papers,  tlwt  n 
sliould  each  be  familiar  with  at  least  their  correct  form. 
We  will  not  attempt  to  enter  into  a  discassioD  of  le^ 
forms  and  the  parties  thereto,  but  will  lay  before  jn 
models  of  the  latest  approved  formB. 

Copy  of  the  Famoui  Swindling  Hote. 
Although  the  following  scheme  of  the  confidence  mm 
Das  been  esposed  timo  and  time  again,  it  still  continiut 
to  add  yearly  to  its  list  of  victims.  A  paper  is  drawn  np 
wherein  a  farmer  agrees  to  pay  ton  or  twenty  doUan 
when  he  has  sold  goods  to  a  given  amount.  By  tearing 
ofF  the  right-hand  end  of  this  paper,  what  is  api>arGiitlT 
an  agreement  for  a  small  amount,  bocomos  a  promissoiy 
note  for  a  considerable  sum.  This  note  is  sold  to  bank,  thereby  becoming  the  property  of 
a  third  and  innocent  party,  and  the  signer  of  the  agreement  is  called  upon  to  pay  the  note. 


DO  YOU  HEAR— MBVER  SION  A  PAPER 
WITHO0T  CAREFULLY  READIKO  AND 
EXAHINlNa  THE  SAME. 


Battte  Creek,  Mick.,  July  10,  1806. 
One  year  after  date  I  promise  to  pay  John  Smith  or  bearer  Ten  Dollars,  when  I  aell  bg 
order   Four    Hundred   and  Seventy-flve  Dollars'  {Si75)  worth  of  Patent  Fanning    MUU, 

for  Value  Received,  at  Ten  per  cent,  per  annum Said  Ten  Dollars,   when  due,   is 

payable  at  Battle  Creek.  Mich. 

James  A.  Adanis,  Agent  for  John  Smith. 
Witness:  O.  Stevens. 


PB0HIS80BT  HOTES. 


The  two  principal  parties  to  a  note  are  the 
Maker  and  the  Payee — the  Maker,  he  who  signs; 
the  Payee,  the  one  in  whose  favor  it  is  drawn. 

There  are  a  number  of  different  forms  of  notes 
such  as  demand  notes,  joint  notes,  etc. ;  these  will 
be  brought  out  by  a  careful  reading  of  the  follow- 
ing. 

Three  days'  grace  is  allowed  on  all  time  notes. 
Xotes  falling  due  Sunday,  or  on  a  legal  holiday, 
must  be  paid  the  day  previous.  Notes  dated  Sun- 
da;  are  void.    Kotes  given  by  minors  are  void. 
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Ho.  1.  Form  of  Note. 

$300A%  Chicago,  111.,    November  17,   1904 

Tldrty  day  ft after  (late    T    promise  to 

pay  to  the  order  of     Jolm  R.  Smifh $300T^iftr 

Tliree  Himdred Dollars 

at  First  National  Bank 

for  value  received. 

Due  P'  R»  Wilson. 


Ho.  2.  Form  of  Note. 


mo^^  Omaha,  Nel).,      October  30,     1904 

Four  months after  dat^    ff'e    promise  to 

pay  to      Wilson  Bros or      order 

Seven  Hundred  and  Twenty Dollars 

at  Q^^y  office,  100  Washington  Street. 

Value  received. 

L,  P,  Wilso7i. 
Due    February  28,  1906  Cha^,  R.  Tliompson. 


Ho.  3.  Form  of  Note. 


^ISStVit  St.  Louis,  Mo.,     November  18,     1904 

Svdy  days after  date,    uw 

promise  to  pay  to  the  order  of John  Smith  £  Co., 

One  Hundred  and  Eighty-eight  V^ Dollars    tlSSyVo 

for  value  received,  with  interest,  at  6  per  cent,  after  maturity. 
Payable  at    Commercial  National  Bank. 

No. Due /?.  M.  Smith. 

Chas.  R.  Wilso7i. 


MS 
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I 


Slrf^  'If^u* afttrr  «late. 


j^^romise  t 


(> 


pa/  to  the  onler  of    ^"«^m.  A.  » 


iSi>  iJiir*ilr*:d Dollars 


at     /Vr>/  XatlOYtnl  Bank 


Avith   interest 


at      ^      per  cent  jier  anuum  aft»-r    M^jhirity   until  paul. 

And  to  secure  the  payment  of  saiJ  amount.  _^hereby  authorize,  irTevocably,  mny  attorney  of 
any  Court  of  record  to  appear  for  ^  ^  in  such  Court,  in  term  time  or  vacation,  at  any  time  here- 
after, and  confeH8  a  judgment  with*j>iC  procerus  in  favor  of  the  holder  of  this  Note,  for  such  amount 
an  may  app«=;ar  to  remain  unpaid  theni^n.  ti^gether  with  the  costs  and  ^  hilars,  attorney's  fe^ 
and  to  waive  and  releane  ail  errors  which  may  intervene  in  any  such  proceedings,  and  consent  to 
immediate  execution  uptjn  such  judgment,  hereby  ratifying  and  confirming  all  that  ^*^  said 
attorney  may  do  by  virtue  hereof. 


Xo. 


Due 


L,  P.   Wilson. 


i 


DBAFTS  AHD  CHECKS. 

Drafts  and  checks  are  very  similar  in  their  form.  The  former  are  either  orders  of  one 
person  upon  another  to  pay  the  first  or  a  third  person  a  sum  of  money,  or  they  are  the 
bank  drafts  used  so  extensively  in  commerce  which  are  orders  from  one  bank  upon  another 
bank  in  which  they  have  money  deposited,  to  pay  the  person  named  in  the  draft  the 
face  thereof.  This  form  of  draft  differs  from  a  check  only  in  the  particular  that  the  former 
is  lietween  banks,  whereas  the  latter  is  between  an  individual  depositor  and  a  local  bank. 


Sight  Draft 


\r».      S' 


/hs    }f(tiiiis^  I  mm. 


riie  Johnson  Lumber  Co 


Cincinnati,  P.,    June  21,     ii)04 
'Vjl'lfl'tl P^^y  to    the    onler   of     J.   T,  DnrU  if  Co 

Tiro  llintflnd  Sixh'ov Dollars     $21  «i ,%%-    ! 

Value  ieceive<l   and   <liari;e  to  account  of 
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Acceptance. 


Bush,  Bright  &  Co.  Chicago,  111.,     September  21,,     190  5 

Tlnrty  days  after  }<i{j1it pay  to 

the  order  of     O.  F.  Raymotul ^^x^h 

Two  Hundred  Eleve^i  -^ Dollars. 

Value  received  aud  charge  to  account  of  ^ 

j    To     ^A  F.  Raymond,  Bush,  Bright  &  Co. 

Denver,  Colo.  ]>(»r    S*  O.  Kendall,  Myr, 


Time  Draft. 


The  Kichardsou  Hardware  Co.  No.    ^^ 

Springfield,  111.,    June  29,     IQQJ 

Sixty  days  after  date pay  to   the  order  of 

D.  H.  Turpin  &  Co I^^^tVit 

Fonr  Hundred  77nrty-nine Dollars. 

Value  r(»ceived  and  charge  same  to  account  of 

To     D'  H.  Turpin  £  Co,  The  Richardson  Hardware  Co. 

St.  Louis^  Mo.  W,  F.  Richardson,  Pres, 


Draft  for  Collection. 


Wright,  Bruce  &  Co.  BufEalo,  N.  Y.,    May  16,      1904.         No.  70S 

At  one  day^s  sight. .: pay  to  the 

order  of  State  National  Bank  . $  OS-f-gj^ 

Ninety'thrce Dollars. 

Value  received  and  charge  the  same  to  account  of 

To    W.  H.  WUson  i&  Co.,  Wright,  Bruce  £  Co. 

Madison,  Wis.  W. 
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Bulk  Drift. 

FIRST  NATIONAL  BANK 

Chicago,    January  3,      1 90 5 

Pay Jame»  Monroe or   order 

Six  Hundred DoUars 

and  charge  to  our  account. 

To         Metropolitan  Xational  Bankj  G.  W.  Willis^ 


Xew  York  CUtf,  X,  Y.  Cashier. 


Form  of  Checks.  Ho.  1. 


Chicago,  III.,     Xovembtr  A     1904,  No.      6 

THE  CITY  NATIONAL  BANK 

OF    CHICAGO 

Pay  to  the  order  of       W,  C,  BiUhiffs $7i^T%V 

ASeven  Ilumlnd  Fortn-fhree Dollars. 

Andrew  Carlson. 


No.  2. 


Chicago,   111.,    Xonmf,er  ;?<S\  190j  No.     I€9 

CinCAGO  SAVINGS  BANK 
State  ct  Washington  Sts. 

Pay  to  the  order  of       Jo///<  Smif/t f^^0^\ 

^'f^y Dollars. 

Morton  MacCormac. 
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Ho.  8. 


Cleveland,  P.,      June  15,       190^  No.  ^^25 

CLEVELAND  NATIONAL  BANK 

Pay  to  the  order  of       J.  W,  Anderson  £  Co ^S80^^ 

Sixiy'three  Hundred  Eighty Dollars. 

H,  W.  Brown. 


Ho.  4.  Cashier's  Check. 


No.        G6U  Kansas  City,  Mo.,    August  17,     190^ 

THE  FIEST  NATIONAL  BANK 

OF    KANSAS    CITY,  MO. 


Pay  to  the  order  of    James  Jackson  <&  Co, 


One  Thousand  Six  Hundred Dollars. 


0.  J.  Johnson, 


%1G00^,^^  Cashier. 


EHDOSSEKEHTS. 

An  Endorsement  is  anything  written  on  the  back  of  an  instrument  which  relates  to  it. 
It  is  generally  made  for  two  purposes:  first,  to  transfer  a  title;  second,  to  add  security 
for  payment.  There  are  five  different  kinds  of  endorsements  in  common  use:  Blank 
Endorsement,  Full  Endorsement,  Qualified  Endorsement,  Conditional  Endorsement  and 
Restrictive  Endorsement. 

A  Blank  Endonement 

Has  the  effect  of  making  the  paper  payable  to  the  bearer.  Anyone  holding  a  paper  endorsed 
in  blank  is  presumed  in  law  to  be  the  holder  thereof.  If  he  desired  to  transfer  the  note  he 
could  do  so  by  simply  passing  it  on  to  another,  or  by  making  a  special  endorsement  thereon. 
The  form  of  the  Blank  Endorsement  is: 
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The  Fnll  Endonement 

Is  one  which  mentions  the  name  of  the  Endorsee,  with  a  direction  to  pay  it.  The  draft  or 
note  is  still  negotiable,  and  may  be  passed  on  by  any  of  the  other  forms  of  endorsement,  after 
the  provisions  of  the  first  have  been  complied  with.     Illustration  of  Full  Endorsement: 


We  next  show  the  Full  and  Blank  Endorsements  that  you  may  note  the  difference  between 
them: 
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ftnalified  Endonement. 

This  is  an  endorsement  which  remits  the  liability  of  the  Endorser.  Presume  that  the 
Payee  in  transferring  a  note  uses  a  qualified  endorsement.  lie  passes  his  interest  in  the  note 
on  to  the  Endorsee,  but  incurs  no  liability  thereby.     Illustration: 


A  Conditional  Endorsement 

Is  one  that  transfers  to  the  Endorsee,  subject  to  the  fulfilment  of  the  conditions  stated 
thereon;  if  the  condition  is  not  complied  with  the  title  in  the  paper  reflects  to  the  Endorsee, 
to  whom  the  paper  belongs. 
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Eestrictive  Endorsements 

Destroy  the  negotiable  qualities  of  a  paper.     There  are  several  forms  of  Restrictive  Endorse- 
ments, a  number  of  which  we  here  give: 
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WILLS— HOW  MADE. 

1.  A  will  is  the  legal  declaration  of  a  person's  mind  as  to  the  manner  in  which  he  would 
have  his  property  or  estate  disposed  of  after  his  death.  All  persons  of  lawful  age,  possessed 
of  sound  mind,  are  legally  qualified  to  dispose  of  their  property  by  will. 

2.  A  man  making  the  will  is  termed  the  testator,  a  woman  the  testatrix. 

3.  No  exact  form  of  words  is  necessary  in  order  to  make  a  will  good  at  law,  though 
much  care  should  be  exercised  in  order  that  its  language  may  not  be  misunderstood  and  it 
must  be  properly  signed  and  witnessed. 

4.  A  will  is  of  no  force  until  the  death  of  the  testator,  and  can  be  cancelled  at  any  time 
by  the  maker. 

5.  The  last  will  made  annuls  all  former  wills. 

C.  There  are  two  kinds  of  wills,  written  and  verbal.  The  verbal  wills  depend,  for  legal- 
ity, upon  proof  of  persons  hearing  the  same.  Verbal  wills  frequently  cause  trouble,  and, 
even  when  well  authenticated,  often  make  expensive  litigation.     They  should  be  discouraged. 

7.  A  will  made  by  an  unmarried  woman  is  no  longer  revoked  by  marriage,  but  in  most 
States  a  husband  would  have  approximately  one-third  interest  in  the  real  estate. 

8.  No  husband  can  make  a  will  that  will  deprive  the  wife  of  her  right  of  dower,  which  is 
equal  to  about  one-third  of  the  real  estate.  At  the  wife's  death  it  naturally  falls  to  her  heirs, 
if  she  dies  without  leaving  a  will.  But  the  husband  can  will  the  wife  a  certain  amount  in 
lieu  of  her  dower,  stating  it  to  be  in  lieu  thereof.  Such  bequest,  however,  will  not  exclude 
her  from  her  dower,  provided  she  prefers  the  dower  to  the  bequest  made  in  the  will.  Unless 
the  husband  states  distinctly  that  the  bequest  is  in  lieu  of  dower,  the  wife  is  entitled  to  both. 

9.  The  estate  of  a  deceased  person  must  pay  debts  and  funeral  expenses  before  distribu- 
tion can  be  made. 

10.  A  person  can  insure  his  or  her  life  in  favor  of  any  person,  whether  relative  or  other- 
wise, and  in  f\sX  event,  such  insurance  cannot  be  taken  for  debts  of  deceased. 
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if  a  Miuxifii  1 

A  nuKZT^fi  vTsar.  ..aa  \cjt  Tjr:i:»  'Xt  ilfpn«e  r^i  bi±r  iepATKe  pemjg'.i  bj  v31  the  aiMe aii 

marr:.-^  ir^^-..     Ti-?  '/L>  Izi-i^r-sar.  ibrt::  *li.<  ^^*  ro*  v"ZI  at&t.  v«x2l-i  be  m  cscvse  tfcas  the  Im- 

Tr.«;  Y^rv,^.  .7.ktl.'.z  ^  vill  siat  v^-yAzr.  ills  ^xeca^r.  bai  oo  person  can  aerre  as  nek 
HXf^rr/iT  If.  i:  -.r.rr  :liii-=r  :5  :•:.>  proTii^  of  :he  will,  he  be  under  rrenrr-oDe  jvbtb  of  age,  not 

Skart  Fam  af  WilL 


f  n  tbe  Vlame  of  (3o5,  Bmen. 

tAe  County  o£ and  Statr  o£ 


Iteing  of  sound  mind  and  memory^  and  considering  tbe  waetrtsuoty  af  tbis 
I    frail  and  transitory  life,  do  therefore  make^  ordain,  pabUsb  and  declare^  tbh 
to  fje  my  last  XZlill  and  CCStameilt: 

#ttdt,  /  order  and  direct  that  my  Execut bereinatter  named  pay  all 

my  just  debts  and  funeral  expenses  as  soon  after  my  decease  as  conveniently 
may  Ijc. 

SCCOnD,  After  the  payment  of  such  funeral  expenses  and  debts,  I  give, 
devise  and  bequeath = 


Lastly,  I  make,  constitute  and  appoint. 


to  be  Execut of  tbis^  my 


last   Will  and  Testament,  hereby  revoking  all  former  Wills  by  me  made. 

In   VOiitnCSS    WibCVCOtf   l   have    hereunto    subscribed   my    name   and 

affixed  my  seal,  the day  of in   tbe  year 

of  our  Lord  one  thousand  nine  hundred » 

.  [seal] 


Ttiin  Iwitrurrwnt  was  on  the  day  of  the  date  thereof  signed,  published  and  declared  hy  the  said 

U'Matftr to  be  h last  WiU  and  Testament,  in 

Ih*'  pn'Hf'nrf  of  us  who  at  h rrque^st  have  subscribed  our  names  thereto  as  witnesses, 

in  h     presence,  and  in  the  presence  of  each  other. 
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XABBIAGB  LAWS  AHD  COHTBACTS. 

Marriage  is  a  civil  contract.  Marriage  licenses  are  required  in  all  the  States  except  New 
MezicOy  New  York  and  New  Jersey,  yet  a  marriage  may  be  legal  without  it. 

Breach  of  Promise. 

GoKTRACT  TO  Marry  IN  THE  FuTURE. — Mutual  promlsc  by  a  man  and  a  woman  to  marry 
at  some  future  day  constitutes  a  valid  contract,  and  a  person  breaking  such  a  contract  is  liable 
in  damages.  Seduction  of  a  woman  of  lawful  age,  under  promise  of  marriage,  and  subsequent 
refusal  to  marry  on  his  part  is  a  crime  and  subjects  the  person  so  doing  to  heavy  damages, 
and  in  some  instances  imprisonment. 

Ante-Nuptial  Contracts. 

A  man  and  woman  can,  previous  to  marriage,  enter  into  a  contract  whereby  either  can 
waive  all  or  a  part  of  any  interest  that  might  come  to  them  because  of  such  marriage,  in  the 
property  of  the  other.    Such  contracts  are  called  Ante-Nuptial  Contracts. 

BiTone. 

Violation  of  the  marriage  vow  is  cause  for  absolute  divorce.  The  divorce  laws  of  the 
different  States  vary  greatly.  Some  of  the  principal  causes  for  divorce  are  impotency,  will- 
ful desertion,  cruel  and  abusive  treatment,  habitual  drunkenness,  imprisonment  for  felony, 
failure  by  husband  to  provide,  duress,  insanity  or  idiocy,  and  ungovernable  temper. 

Divorce  laws  have  been  very  lax,  but  public  sentiment  is  rapidly  forming  against  such 
laws,  largely  because  of  the  interests  of  innocent  children.  As  such  sentiment  grows,  it  will 
bo  necessary  for  each  party  to  make  more  concessions  to  the  other,  which  will  naturally  result 
in  an  assimilating  of  natures  and  final  contentment.  We  hope  such  sentiment  will  continue 
to  grow.  It  is  a  matter  of  statistics  that  in  one  of  our  States  there  were  recorded  in  1902 
235  divorces  to  every  1,000  marriages. 

The  Bight  of  Harried  Women  to  Own  Property. 

All  property  owned  by  the  wife  before  marriage  or  received  after  marriage  and  held  as 
her  separate  property,  can  be  sold  and  transferred  by  her  just  the  same  as  a  husband  can 
convey  his  separate  property. 

If  a  husband  fails  to  make  proper  provision  for  the  support  of  his  ynte^  the  law  will  com- 
pel him  to  furnish  her  proper  support  if  he  has  sufficient  property.  In  some  States  he  can  be 
arrested  for  failure  to  support  his  family. 

The  earnings  of  the  wife  are  not  liable  for  the  debts  of  the  husband  except  for  family 
necessaries.  The  separate  property  of  the  wife  is  not  liable  for  the  debts  of  the  husband, 
ooept  for  family  necessariea. 


598 


LAW  WITHOUT  A   LAWYER. 


The  property  owned  by  the  hiub«iid  before  marriage,  or  aoqniied  sfter  marriage  bj  ^ 
of  inheritance,  is  his  separate  property;  bat  his  wife,  howerer,  has  a  dower  interest  in  th 

real  estate. 

The  wife  who  deserta  her  husband  withont  cause  cannot  hold  him  for  her  support,  bit 
npon  good  cause  shown,  she  can  get  alimony  or  support.  The  earnings  of  the  wife,  pn- 
Tided  the  children  are  giren  to  her  by  the  court,  after  legal  separation  from  her  husband,  an 
the  property  of  the  wife. 

If  husband  or  wife  transfers  real  estate  of  any  kind,  both  must  sign  the  deed,  mortgip 
or  contract- 
Law  Ooreming  Lost  Votea. 

If  a  person  should  refuse  to  pay  a  note  which  has  been  lost,  he  may  be  sned  and  oon- 
polled  to  pay  it,  but  the  party  collecting  it  should  indemnify  the  maker  of  the  note  against 
the  possibility  of  hanng  to  pay  it  a  second  time. 


When  to 


Tour  ITame  in  Full. 


In  signing  deeds,  mortgages,  wills  and  all  kinds  of  contracts  always  write  your  name  in 
full.  Never  use  your  ordinary  business  initials  for  signatures  of  this  kind.  For  instance, 
instead  of  signing  A.  M.  Miller,  write  Alonzo  M.  Miller. 

How  a  Married  Woman  Should  Sign  Her  ITame. 

A  married  woman  should,  on  all  business  documents,  sign  her  own  name  instead  of 
prefixing  a  Mrs.  to  her  husband's.  For  example,  Mrs.  Smith  should  sign  Mary  B.  Smith  and 
not  Mrs.  John  Smith. 


How  Money  Accumulates. 

The  following  shows  how  easy  it  is  to  accumulate  a  fortune,  provided  proper  steps  are 
taken.  The  table  shows  what  would  be  the  result  at  the  end  of  fifty  years  by  saring  a  certain 
amount  each  day,  and  putting  it  at  interest  at  the  rate  of  six  per  cent: 


DAILT  SAVINGS. 


THE  RESULT. 


DAILT  SAVINGS. 


THBBKS1TLT. 


One  cjent %     950 

Ten  cents 9.504 

Twenty  cents 19.006 

Thirty        *'     28,512 

Forty         "    38,015 

Fifty  "    47,520 


Sixty  cents      $  57.034 

Seventy  cents 66,538 

Eighty        **     76,0» 

Ninetv       *'     85,587 

One  dollar       »5,M1 

Five  dollars     475,908 


Nearly  every  person  wastes  enough  in  twenty  or  thirty  years,  which,  if  sayed  and 
fully  invested,  would  make  a  family  quite  independent;  but  the  principle  of  small  savings  hai 
been  lost  sight  of  in  the  general  desire  to  become  wealthy. 
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SHORT  FORM  07  MORTOAGB. 


ZCbc  flDortgaflor, 

of  this in  the  County  of, 

and  State  of. MORTGAGE   and   WARRANT 


to. 


of  the County    of. 

State  of. to  secure  the  payment  of. 


the  following  described  Real  Estate  : 


situated  in  the  County  of, in  the  State  of , 

hereby  releasing  and  waiving  all  rights  under  and  by  virtue  of  the  Homestead 
Exemption  laws  of  this  State. 

Dated  the day  of. A.  D,  igo 

Signed,  Sealed  and  Delivered  in  Presence  of  \     [sealJ 

[seal] 

[seal] 


'.■["•   /. 


[SE  A  l] 

STATE  OF, 

County. 

in  and  for  t/te  said  County,  in  the  State  aforesaid,  DO  HEREBY 

CERTIFY,  That 

personally  known  to  me  to  be  the  same  per  son, ..whose  name subscribed  to  the 

foregoing  instrument,  appeared  before  me  this  day  in  person,  and 
acknowledged  tJiat„he. .  .signed,  sealed  and  delivered  the  said  instrument 

as .free  and  voluntary  act,  for  the  uses  aud  purposes  therein  set 

forth,  including  the  release  and  waiver  of  the  right  of  homestead, 

GIVEN  under  my  hand  and. seal,  this 

day  of, A.  D,  igo 


9 


:    s 

■      v>» 

:  <^ 


o 


•^ 
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CHATTEL  MORTGAGE. 


*now  all  flDcn  bg  tbesc  presents,  Tiiat  /, of  the    Town 

of. in  theCounty  of. and  State  of. ,  in  con* 

sideration  of. Dollars^  to paid  by 

of  the  County  of. and  State  of. thereceipt  Tvhereof  is 

hereby  acknowledged^  do    hereby  grants  bargain  and  sell  unto  the  said. 

and  to heirs  and  assigns^  forever^  the  following'  £'oods  and 

chattels^  to  wit: 

TO  HAVE  AND  TO  HOLD  all  and  singular  the  said  goods  and  chattels  unto 

the  said  Mortgagee  herein  ;  and heirs  and  assigns^  to  their  sole  use  and  behoof  j 

forever.     A  nd  the  Mortgagor     herein^  for and  for heirs ^  executors  and 

administrators^  do hereby  covenant  to  and  with  the  said  Morgagee  and 

heirs  and  assigns^  that  said  Mortgagor lawfully 

possessed  of  the  said  goods  and  chattels^  as  of. own  property  ;  that  the  same 

are  free  from  all  encumbrances^  and  that will  warrant  and  defend  the  same 

to the  said  Mortgagee    ,  and heirs  and  assigns^  against  the  lawful 

claims  and  demands  of  all  persons. 

PROVIDED^  nevertheless^  that  if  the  said  Mortgagor      shall 


then  this  Mortgage  to  be  void^  otherwise  to  remain  in  full  force  and  effect. 

AND  PROVIDED, FURTHER,  That  until  default  be  made  by  the  said  Mortgagor 

in  the  performance  of  the  condition  aforesaid,  it  shall  and  may  be  lawful  for 

to  retain  the  possession  of  the  said  goods  and  chattels,  and  to  use  and  enjoy  the  same ; 
but  if  the  same,  or  any  part  thereof^  shall  be  attached  or  claimed  by  any  other  person 
or  persons,  at  any  time  before  paymefit^  or  the  said  Mortgagor  ,  or  any  person  or 
persons  whatever,  upon  any  pretense,  shall  attempt  to  carry  off,  conceal,  make  way 
%vith,  sell  or  in  any  manner  dispose  of  the  same,  or  any  part  thereof,  without  the 

authority  and  permission  of  the  said  Mortgagee    ,    or heirs,   executors, 

administrators  or  assigns,  in  writing  expressed,  then  it  shall  and  may  be  lawful  for 

the  said  Mortgagee    ,  with  or  without  assistance,  or agent  or  attorney,  or  heirs, 

executors,  administrators,  to  take  possession  of  said  goods  and  chattels,  by  entering 
upon  any  premises  wherever  the  same  may  be,  whether  in  this  County  or  State,  or 

elsewhere,  to  and  for  the  use  of  said  Mortgagee    ,  heirs  or  assigns.     And  if 

the  moneys  hereby  secured,  or  the  ^natters  to  he  done  or  performed,  as  above  specified, 
are  not  duly  paid,  done  or  performed  at  the  time  and  according  to  the  conditions  abo7'e 

set  forth,    then   the  said  Mortgagee    ,  or attorney  or  agent    or luirs, 

executors,  administrators  or  assigns,  may,  by  virtue  hereof,  and  zvithout  any  suit  or 
process,  immediately  enter  and  take  possession  of  said  goods  and  chattels,  and  sell  and 
dispose  of  the  same  at  public  or  private  sale,  and  after  satisfying  the  amount  due',  and 

all  expenses,  the  surplus,  if  any  remain,  shall  be  paid  over  to  said  Mortgagor  or 

heirs  or  assigns.  The  exhibition  of  this  Mortgage  shall  be  sufficient  proof  that  any 
person  claiming  to  act  for  the  Mortgagee  is  duly  7nade,  constituted  and  appointed 
agent  and  attorney  to  do  whatever  is  above  authorized. 

IN  WITNESS  WHEREOF,  the  said  Mortgagor     ha      hereunto  set 

hand    and  seal    ,  this day  of. in  the  year  of  our  Lord 

one  thousand  nine  hundred  and 

Signed,  Sealed  and  Deliyered  in  Presence  of      ) [L.  S.] 

\ [L.  S.] 
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i-S^ 


STATE  OF. )  ^ 

County.  ) 

This  Mortgage  was  acknowledged  before  me,  by 

and  entered  by  me  this.. 

1^0... 


...day  of 


IHim  TWICE  BEmBE  YOU  OITS  A  KOBTaAai. 


ijPOORfARMj 


^^i 
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WABRAHTT  DEED. 

Xtbe  Grantor, 

of  the in  the  County  of. 

and  State  of .for  and  in  consideration  of 

Dollars,  in  hand  paid,  CONVEY...  and 

WARRANT...  to 

of  the 

County  of. and  State  of 

the  following  described  Real  Estate,  to  wit : 


situated  in  the  County  of. * in  the  State  of. 

hereby  releasing  and  waiving  all  rights  under  and  by  virtue  of  the   Homestead 
Exemption  laws  of  this  State. 


Dated  this day  of. A.  £>,  IQO.., 


Signed,  Sealed  and  Deliyered  in  Presence  of 


[S£AL] 

[seal] 
[seal] 
[seal] 


BACK  OF  WAEAAITTT  DEED. 


STATE  OF. 


\ 


ss. 
County.      )  /, 

in  and  for  the  said  County,  in  the  State  aforesaid, 

DO  HEREBY  CERTIFY,   That 

personally  known  to  7ne  to  be  the  same  person      whose 

name subscribed  to  the  foregoing  instru- 

ment,   appeared  before  me    this  day   in  person   and 

acknowledged  that he signed,  sealed  and  delivered 

[SEAL]  the  said  instrumejit  as .free  and  voluntary 

act,  for  the  uses  and  purposes  therein  set  fort h^  includ- 
ing the  release  and  waiver  of  the  right  of  homestead. 

GIVEN  ufider  my  hand  and. 

seal^  this day  of. A.  D.  ipo... 
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LEASE  POB  PBOFEBTT— 8H0BT  POBM. 


XCbiS  f  nDentUre,     Made  this day  of, 190    , 

BETWEEN, 

party  of  the  first  part^  and. 

party  of  the  second  part  ^  WITNESSETH:  that  the  said  party  of  the  first  part  ^  in 
consideration  of  the  covenants  of  the  said  party  of  the  second  part^  hereinafter  set 
forth^  do  by  these  presents  lease  to  the  said  party  of  the  second  part  the  following 
described  property^  to  wit: 

TO  HA  VE  AND  TO  HOLD  t)u  same  to  the  said  party  of  the  second  part^  from 

the day  of igo     ^to  the day  of , igo    . 

And  the  said  party  of  the  second  part  ^  in  consideration  of  the  leasing  of  the  premises 
as  above  set  forth^  covenants  and  agrees  with  the  party  of  the  first  part  to  pay  the  said 

party  of  the  first  part  ^  as  rent  for  the  same,  the  sum  of, 

Dollars,  payable  as  follows,  to  wit : 


The  said  party  of  the  second  part  further  covenants  with  the  said  party  of  the  first 
part  that  at  the  expiration  of  the  time  mentioned  in  this  Lease,  peaceable  possession  of 
the  said  premises  s/tall  be  given  to  the  said  party  of  the  first  part,  in  as  good  condition 
as  they  now  are,  the  usual  wear,  inevitable  accidents  a  fid  loss  by  fire  excepted ;  and 
that,  upon  the  non-payment  of  the  whole  or  any  portion  of  the  said  rent  at  the  time  when 

the  same  is  above  promised  to  be  paid,  the  said  party  of  the  first  part  may^  at 

election,  either  distrain  for  said  rent  due,  or  declare  this  Lease  at  an  end,  and 

recover  possession  as  if  the  same  was  held  by  forcible  detainer  ;  the  said  party  of  the 
second  part  hereby  waiving  any  notice  of  such  election,  or  any  demand  for  the 
possession  of  said  premises. 

AND  IT  IS  FURTHER   COVENANTED   AND  AGREED,    Between  the 
parties  aforesaid. 

The  covenants  herein  shall  extend  to  and  be  binding  upon  the  heirs,  executors  and 
administrators  of  the  parties  to  this  Lease. 

Witness  the  hands  and  seals  of  the  parties  aforesaid. 
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LAW  BEOAEDIHO  HIKED  HELP. 

If  a  man  is  hired  without  any  special  bargain  as  to  the  price,  he  is  entitled  to  the  cnrrent 
wages  for  such  labor,  and  no  more;  but  every  laborer  may  not  be  aware  that  if  he  engages  to 
work  **for  a  year,"  but  leaves  without  good  cause  at  the  end  of  eleven  months,  he  is  not,  in 
most  States,  legally  entitled  to  any  compensation  for  what  he  has  done,  but  forfeits  the  whole; 
and  this  is  so  whether  he  has  agreed  to  stay  for  the  entire  year  at  one  round  sum,  or  for  a 
year  at  the  rate  of  twenty  dollars  a  month. 

If  the  bargain  is  to  work  for  more  than  a  year  or  even  for  just  a  year,  but  to  begin  at 
some  future  day,  as  a  week  after  making  the  bargain,  and  the  contract  is  not  written  down 
and  signed,  it  is  not  binding  on  the  laborer  and  he  can  break  it  from  a  mere  whim  and  still 
make  the  farmer  pay.  In  like  manner,  if  the  laborer  is  under  twenty-one,  he  is  not  bound 
by  his  bargain,  but  may  desert  when  he  pleases  and  recover  "back  pay."  And  this  is  so, 
although  the  young  man  appears  to  be  of  age,  or  is  married  and  has  a  family,  or  even  though 
he  falsely  stated  he  was  over  age  and  able  and  willing  to  make  a  good  bargain. 

Always  have  a  regular  account  of  a  hired  man,  keeping  record  of  time  he  begins  work, 
the  date  and  amount  drawn,  time  lost,  etc. 

LAW  BEGAEDING  PABM  ANIHALS. 

It  is  not  generally  known  that  every  man  must  keep  his  cattle  on  his  own  land  at  his  peril 
He  is  liable  if  they  stray  away  into  other  people's  grounds.  It  is  necessary,  therefore,  at 
common  law,  that  every  man  should  keep  watch  over  his  animals,  or  surround  his  land  with  a 
fence.  This  fence  is  primarily,  therefore,  not  to  keep  other  people's  cattle  out,  but  to  ke^ 
his  own  in. 

Vicious  Animals. 

If  a  man  turns  his  animals  loose  into  the  public  highway,  and  they  there  injure  the  per- 
son or  property  of  another  lawfully  using  the  higliway,  the  owner  is  responsible  for  all  dam- 
ages they  may  do,  whether  he  knew  they  had  any  dangerous  disposition  or  not.  He  had  no 
right  to  let  his  cattle  run  loose  in  the  public  highway. 

In  like  manner,  if  a  boy,  while  robbing  an  orchard,  is  tossed  by  a  vicious  bull  into  the 
boughs  of  the  apple  tree  overhead,  the  owner  is  as  much  liable  in  law  to  pay  for  the  boy's 
torn  trousers  as  if  he  had  received  the  same  salutation  when  coming  up  the  path  in 
broad  daylight. 

In  one  instance  a  farmer,  who  was  much  annoyed  by  strolling  fishermen,  put  a  savage 
bull  into  the  lot  along  the  stream.  As  one  of  his  neighbors  was  remonstrating  with  him  that 
he  ought  to  give  strangers  notice  what  kind  of  animal  it  was  ho  remarked,  "The  fellow  will 
give  them  notice  enough  himself";  but  as  his  notice  was  rather  too  brief,  the  &rnier  had  to 
pay  five  hundred  dollars  for  two  broken  ribs. 

Liability  for  Animals  on  One's  Own  Premises. 
Every  owner  of  a  dangerous  or  vicious  horse  or  animal  known  to  be  such  is  liable  for  all 
injury  he  may  do  to  another,  even  though  the  latter  is  at  the  time  trespassing  on  the  former'f 
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premises.  If,  therefore,  a  man  while  hunting  through  your  woods,  is  attacked  and  bitten  by 
your  savage  dog,  you  must  pay  for  the  pound  of  flesh,  although  you  did  not  set  him  on.  You 
should  have  posted  up  the  advice,  Beware  op  Dogs. 

Bnnaway  Horse. 

If  a  man's  horse  runs  away  in  the  street  and  injures  some  one  or  breaks  a  carriage,  the 
owner  is  not  liable,  unless  he  carelessly  left  him  unhitched  or  was  guilty  of  some  other 
negligence. 

Law  about  Dogs. 

If  your  dog  rushes  out  into  the  street  and  in  mere  play  jumps  at  a  horse*s  head,  whereby 

he  is  frightened  and  runs  away,  breaking  the  carriage  and  perhaps  the  limbs  of  the  occu- 
pants, yon  are  responsible  for  double  the  amount  of  the  entire  damage,  though  it  amount  to 
several  thousand  dollars ;   for  the  liability  of  the  owner  is  not  limited  to  damages  from  the 

bite  of  a  dog,  but  extends  to  any  direct  injnry,  however  caused. 

In  the  case  of  trespassing  dogs,  cats,  hogs,  and  such  animals,  the  right  to  kill  such  ani- 
mals is  not  confined  to  the  very  moment  when  they  are  in  pursuit,  or  about  immediately  to 
attack  the  farmer's  animals,  but  if,  from  their  habits  or  former  conduct,  there  is  good  reason 
to  believe  one's  own  property  is  in  danger,  a  man  need  not  wait  until  the  dog  has  the  lamb 
by  the  throat,  or  the  cat  has  the  chicken  in  its  mouth,  before  he  can  fire. 

Law  about  Scratching  Hens. 

You  have  not  a  right  to  kill  your  neighbor's  hens  while  scratching  up  your  melons  and 
cucumbers.  The  custom  of  doing  so,  and  tossing  the  fowls  over  the  fence  may  afford  some 
satisfaction  to  the  gardener,  but  it  makes  him  liable  to  pay  the  full  value  of  the  nuisances, 
although  he  had  repeatedly  warned  their  owner  to  keep  them  at  home  or  take  the  conse- 
quences. 

A  farmer  in  Connecticut,  who  had  been  annoyed  by  his  neighbor's  hens  scratching  up 
his  garden  seed,  spread  a  quantity  of  Indian  meal  mixed  with  arsenic  on  his  own  land,  which 
had  the  effect  designed,  but  he  had  to  pay  for  the  fowls. 

Shooting  an  animal  merely  because  it  is  trespassing  on  your  grounds  and  injuring  your 
crops  is  not  justifiable. 

A  farmer  has  a  right  to  kill  the  animals  of  another  if  they  are  in  pursuit  of  his  own  and 
there  is  reasonable  ground  to  apprehend  that  they  will  attack  and  destroy  or  carry  them  oflf. 

LAW  BEOASDIHO  OVEBHANGIHO  TBEE8. 

It  is  generally  supposed  that  the  fruit  on  the  limbs  overhanging  one's  land  belongs  to 
him,  but  this  is  an  entire  mistake. 

If  a  tree  stands  wholly  on  your  land,  although  some  of  the  roots  extend  into  the  soil  of 
your  neighbor,  and  derive  support  and  nourishment  from  his  soil,  he  has  no  right  to  any  of 
the  fruit  which  hangs  over  the  line;  and  if  he  attempts  by  force  to  prevent  you  from  picking 
it,  he  is  liable  for  an  assault  and  batteiy* 
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In  one  ioBtance  a  lady  while  standing  on  the  fence  picking  dienies  which  hung  orar  tin 
line,  was  forbidden  to  do  so  by  tbe  adjoining  owner  who  was  at  work  in  hia  gwdeu;  and  in 
the  scuffle  to  prevent  her,  she  received  some  bruisea  on  her  arm,  for  which  he  had  the 
pleasure  of  paying  the  neat  little  sum  of  a  thousand  dollars.  If  yonr  fmit  falls  into  joni 
nMghbor*B  lot,  you  have  an  implied  license  in  law  to  go  and  pick  it  up,  doing  him  no  nnavoid- 
able  damage. 

If  a  fruit  tree  stands  directly  on  the  dlTision  line  and  is  what  is  called  a  "line-tree," 
both  parties  own  the  tree  and  the  fi  uit  in  common,  and  neither  can  cut  down  tbe  tree  or  acn- 
onsly  injure  it,  without  being  responsible  to  the  other. 


TALKWO  IT  OVER. 


p^ 


SELF  INSTRUCTION 
IN  LETTER  WRITING 


WHAT    A    GOOD    LETTER    MEANS   TO 
b^    ^  THE    SENDER. 

r  THERE  IB  any  ono  pkce  where  common  sense 
should  be  displayed  it  is  in  letter  writiug.  A 
letter  sliould  at  all  times  be  nof«d  for  its  clear- 
ness, its  completeness,  its  good  form  and  neatness. 
\l  you  have  anything  to  say,  say  it  and  stop.  Do 
not  a.tisniipi  to  mix  family  aSaire  and  social  move- 
mentfl  with  an  order  for  groceries  or  dry  goods.  If  you  desire  a  firm  to  ship  you  a  barrel  of 
sugar,  it  is  nut  an  essential  thing  to  its  early  shipment  that  you  inform  them  about  the  crops, 
or  tell  them  that  you  will  nmke  it  a  point  to  come  and  see  them  when  yoo  come  to  the  city. 
Bo  brief,  but  at  no  time  at  the  sacrifice  of  clearness.  Be  plain  and  natural.  Do  not  attempt 
to  show  your  friend  at  the  other  end  of  the  postal  route  how  many  fancy  side-steps  in  orna- 
mental penmanship  you  can  use.  Iligh-flown  capitals  with  lots  of  shade  are  regarded  as 
instability  of  character  and  wastefulness.  Whether  this  be  true  or  not  we  do  not  know,  but 
we  do  know  that  it  indicates  unwarranted  egotism. 

A  SUeat  Witnew. 
When  yon  write  a  letter  remember  that  what  jou  say  is  a  silent  witness  that  never  for- 
gets. Hence,  be  it  ever  so  painful,  speak  the  truth.  Use  good  langu^e.  By  this  we  da 
not  mean  big  words,  for  big  words  are  vetj  often  a  sign  of  little  ideas;  and  last,  but  perhaps 
the  most  important  of  all,  bo  careful  of  your  spelling.  We  do  not  all  have  the  opportunity 
to  lesrn  Latin  or  Greek,  algebra  or  geometry,  philosophy  or  rhetoric,  bnt  there  are  very 
few  of  us  that  do  not  have  an  opportunity  of  learning  how  to  spell,  especially  when  a  twelve 
pound  dictionary  can  be  bought  for  $1.79.  People  take  it  that  you  should  know  how  to 
spell,  and  if  you  do  not,  you  are  at  once  branded  as  an  ignoramus.  While  this  is  often  unjnst, 
perhaps,  yet  it  is  nevertheless  true.  You  cannot  more  effectually  brand  youcself  an  anarch- 
ist by  flaunting  a  red  flag  and  allowing  the  hair  to  cover  your  face,  than  you  can  tell  to  the 
Torld  that  you  are  uneducated  and  lazy  by  misspelling  a  few  common  words. 
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BUSINESS  LETTZB8. 

A  large  portion  of  commerce  and  trade  is  brought  about  through  the  medium  of  cone> 
spondence.  Statistics  tell  us  that  eighty  per  cent  of  the  world's  trade  is  on  paper.  Yet  then 
is  unhappily  no  branch  of  learning  that  has  been  more  neglected  by  the  average  individiul 
than  the  branch  we  call  letter  writing.  Were  you  to  enter  one  of  the  large  business  establisb- 
ments  in  our  cities  and  devote  a  few  minutes  in  the  morning  to  looking  over  the  mail  as  it 
comes  from  every  poiut  of  the  compass,  you  would  but  be  impressed  with  the  fact  that  so  few 
know  how  to  write  a  good  letter,  and  that  so  many  are  ** outrageously  awful"  in  the  makeup 
of  their  communication  which  they  expect  the  business  man  to  entirely  understand. 

Pirst  Essential  to  Oood  Letter  Writing. 

It  will  be  our  attempt  in  the  pages  following  to  illustrate  some  of  the  more  commoD 
forms  in  the  hope  that  a  better  grade  of  writing  will  result.  First  impressions  are  very 
important,  hence  we  deem  it  that  the  Grst  essential  for  good  letter  writing  is  good  material. 
As  a  carpenter  cannot  work  without  sharp  tools,  as  the  farmer  cannot  till  the  soil  with  a 
rusty  plow,  so  a  writer  of  a  lott<5r  cannot  expect  good  results  from  using  wrapping  paper^  t 
stub  pen  and  red  ink. 

The  selection  of  paper  depends  largely  upon  the  writer  and  somewhat  upon  the  porpoee 
of  the  letter.  The  color  is  immaterial,  providing,  of  course,  that  it  is  modest.  The  sixeis 
not  an  absolute  essential  to  good  work,  but  for  business  letters  letter-head  stock  should  be 
used.     This  is  paper  8x10  inches  in  size. 

For  letters  of  friendship  the  smaller  size  is  preferable,  either  6x9  inches,  or  any  sixe 
sold  for  that  purpose.  The  envelope  should  be  of  the  same  color  and  large  enough  to  admit 
easily  the  letter  folded  once  from  the  bottom  to  within  an  eighth  of  an  inch  from  the  top^  and  then 
one-third  of  its  width  from  each  side^  or  for  note  paper,  one-third  of  the  way  from  the  bottom 
and  one-third  from  the  top. 

As  to  size  and  style  of  pen  to  be  used  we  would  disagree;  a  penman  would  order  a  fine 
pen,  a  business  man  a  coarser  one.  Fountain  pens  are  coming  into  much  use,  but  for  those 
who  write  a  great  deal  it  seems  to  us  that  the  essential  is  a  clean  pen  and  the  same  kind  used 
at  all  times. 

As  to  ink — always  a  free  flowing  black.  It  is  always  a  mark  of  the  lack  of  taste  to  use 
bright  colors.  One  author  has  expressed  it  that  **red  ink  always  looks  green''  when  used  to 
write  a  letter.     Red  ink  has  its  purpose.     The  bookkeeper  knows  what  it  should  be  used  for. 

PARTS  OF  A  LETTEB— Heading. 

First  the  headinr/,  or  part  which  names  the  place  in  which  the  letter  is  written  and  the 
date  of  writing,  is  placed  about  two  inches  from  the  top  of  the  sheet,  as  is  illustrated  below, 
and  should  be  arranged  to  occupy  two  or  three  lines,  according  to  the  number  of  words  com- 
posing it.  The  punctuation  consists  of  a  comma,  used  between  the  parts,  and  a  period  at 
the  closing.     The  name  of  the  month  and  the  number  of  the  day  of  the  month  are  consid- 


BUSINESS  AND  SOCIAL  CORRESPONDENCE.  609 

ored  as  one  word,  and  no  oomma  should  be  placed  between  them.    Note  carefully  the  follow* 
ing  models: 

1. 

Denver,  Colo.,  June  1,  1904. 

3. 

Glengarry  Cottage,  Hyde  Park, 

Chicago,  m.,  November  15,  1904. 

8. 

Bowman  Hall,  Cornell  College, 

Mt.  Vernon,  Iowa,  July  1,  1903. 

The  Address. 

It  is  just  as  essential  that  at  this  point  you  place  the  address  as  it  is  that  you  later  put 
it  on  the  envelope.  It  should  be  the  same,  except,  perhaps,  that  some  of  the  parts  may  be 
omitted,  such  as  street  or  room  number.  A  good  reason  for  placing  it  in  the  letter  is  that 
the  person  receiving  it  very  often  discards  the  envelope,  and  yet  has  evidence  that  the  letter  is 
intended  for  him.  Another  very  important  fact  is  that  the  envelope  may,  by  accident  or 
otherwise,  have  had  an  illegible  address,  and  will  be  sent,  as  a  result,  to  the  dead  letter  office, 
to  which  point  hundreds  of  thousands  of  letters  are  sent  every  year,  because  of  imperfect 
addresses.  The  officials  in  the  office,  when  they  have  found  the  address  at  the  beginning  of 
the  letter,  will  at  once  forward  it  to  the  proper  person. 

The  address  should  begin  about  one-half  inch  from  the  marginal  line  of  the  paper.  Some 
good  authors  contend  that  it  should  begin  about  an  inch  from  the  marginal  line.  However 
Vi^  will  not  quarrel  with  them.  If  you  begin  about  one-half  inch  from  the  margin  it  will 
mean  that  the  paragraph  should  begin  one  inch  from  the  margin.  Should  you  begin  the 
address  one  inch  removed  from  the  margin,  then  begin  your  paragraph  two  inches  from  the 
same  margin,  the  essential  point  being  uniformity — harmony,  if  we  may  be  allowed  to  so 
call  it,  for  we  feel  that  there  is  a  thread  of  it  running  throughout  letters,  should  be  as 
carefully  observed  as  a  delicate  note  on  the  piano.  The  first  line  of  the  address  consists  of 
the  name  of  the  person,  proceeded  by  or  followed  by  a  title  of  courtesy.  The  second  line 
gives  the  postoffice  address,  which  may  be  omitted  if  the  person  lives  in  the  same  place  as  the 
writer.  The  address  should  be  punctuated  with  commas  between  the  parts  and  a  period  at 
the  close. 

Salutation. 

Salutation  is  the  greeting  of  respeot,  courtesy,  or  love,  which  immediately  precedes  the 
body  of  the  letter.  It  may  be  begun  either  immediately  below  with  the  same  margin  as  the 
first  line  of  the  address,  or  if  desired,  it  may  be  placed  on  the  line  half  way  betTden  the  first 
and  second  lines  of  the  address.  The  usual  form  is  the  first  named.  If  a  salutation  consists 
of  two  words,  every  word  must  be  capitalized ;  when  it  has  three  words  the  middle  word  need 
not  be  capitalized  unless  it  be  a  proper  name.    The  salutation  may  be  followed  by  a  commai 
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or  a  comma  and  dash.  If  written  on  the  typewriter  a  colon  and  daah  is  ttsed.  We  oouU 
never  discover  the  reason  for  using  a  dash  when  the  salutation  was  on  a  separate  line  frem  tlw 
body  of  the  letter.  If  the  body  of  the  letter  immediately  follows  the  jalntation  it  would  be 
understood  why  the  dash  is  used.  However,  this  is  a  matter  of  detail,  hence  is  not  wortlij 
of  our  discussion.     Note  carefully  the  following  models: 


(^Heading) 

{Address^ 


(Sahitation) 


(Body  of  Letter) 


(Paragraph) 


(Complimentary  Close) 
(Signature) 


Body  of  Letter. 

The  body  of  a  letter  is  that  part  which  conveys,  or  should  convey,  your  mission.  It 
usually  begins  just  below  your  salutation,  but  may  begin  immediately  thereafter.  No  margin 
should  be  left  on  the  right-hand  side  of  the  paper,  the  writing  being  continued  to  the  veiy 
edge,  or  as  nearly  so  as  possible  without  crowding  the  word.  This  rule  does  not  apply  to 
typewritten  letters,  where  often  the  margin  is  stopped  on  both  the  right  and  left  sides. 
When  a  new  subject  is  introduced  or  a  paragraph  formed,  the  first  word  of  the  paragraph 
begins  on  the  next  line  below  with  a  margin  twice  as  deep  as  that  used  for  the  other  divisions 
of  the  letter.  The  paragraphs  depend  entirely  upon  the  judgment  of  the  writer.  They  are 
of  no  certain  length,  and  it  is  most  essential  that  you  make  no  division  in  thought  in  para- 
graphing.    It  is  also  essential  that  the  paragraphs  be  not  too  long. 

Complimentary  Closing. 

The  cQ  ""alimentary  closing  is  an  expression  of  courtesy  which  ends  the  letter.  The 
number  of  words  that  can  be  used  are  so  numerous  that  we  will  not  attempt  to  say  which 
is  preferable.  This  division  of  the  letter  should  be  placed  on  the  line  below  the  bpdj  of  the 
letter  in  about  the  center  of  the  sheet* 
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Signature. 

The  signature  is  written  on  the  line  below  the  complimentary  closing,  just  a  little  to 

the  right. 

L 

Yours  truly, 

J.  L.  Brown. 

Respectfully  yonrs, 

Howjird  B.  James. 
3. 

With  best  wishes,  I  remain, 

Your  sincere  friend, 

Harry  Jones. 
4. 

Very  respectfully  yonrs, 

(Miss)  Mary  Anderson. 
Directiug  and  Stamping. 
Below  we  give  illustrations  for  the  proper  address  on  the  envelope.  Some  good  author- 
ities will  disagree  with  us  as  to  where  the  address  should  begin,  but  again  we  have  reached  a 
non-essential  point.  A  few  years  ago,  in  the  city  of  Chicago,  a  large  convention  devoted  an 
hour  and  a  half  to  deciding  the  momentous  question  as  to  whether  there  was  any  finger  move- 
ment in  the  tail-end  of  the  figure  6.  Alas,  it  is  yet  unsettled,  and  the  countless  millions  will 
pass  into  eternity  without  its  being  decided !  So  in  the  address  of  the  envelope.  We  believe 
that  the  following  forms  are  plain  and  clear,  and  that  an  envelope  addressed  as  they  are,  will 
reach  its  destination.  There  is  one  great  caution  in  envelope  addressing:  Be  sure  to  begin  the 
address  at  least  as  far  down  from  the  top  of  the  envelope  as  is  indicated  by  any  of  the  forms 
here  given.  Many  times  a  letter  must  go  to  the  Dead  Letter  office  because  the  name  has  been 
obliterated  by  the  stamping  machine.  There  is  but  one  word  to  say  relative  to  the  stamp: 
wet  it  with  a  sponge,  and  have  respect  enough  for  the  '^Father  of  his  Country"  to  put  him 
right-side-np  on  the  envelope. 


MR.  JAMES  WHEATON, 


HAMILTOIT, 


ILL. 


ei2  BUSINESS  AND  SOCIAL  CORRESPONDENCE. 


MR.  CHAS.  W.  MARSTON, 


1G40  JEFFERSON  ST., 


CHICAGO,  ILL. 


THOMAS  H.  DENTON, 


Gen'l  Passenger  Agt.,  B.  &  0.  R.  B., 


BALTIMORE, 


Cor.  Baltimore  and  Calvert  Sts.  MD. 


BUSIHESS  LETTEBS— SESIES  NO.  1. 

No.  1.  Ordering  a  Bill  of  Goods. 

Clinton,  Iowa,  Jan 19.  • 

Marshall  Field  &  Co., 

Adams  and  Fifth  Ave.,  Chicago,  111. 
Oentlemeii : — 

Please  forward  by  United  States  express  the  following: 

1  bolt  black  Venetian  cloth,  best  quality, 
1  bolt  heavy  navy  blue  cheviot. 
Terms  cash  on  receipt  of  goods. 

Very  respectfully. 

James  R.  Hill  &  COt 
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Ho.  2.  Adtiting  Beoeipt  of  Invoioe. 

Ohicago,  111. ,  Jan ....  19 .  • 

James  R.  Hill  &  Go., 

Clinton,  Iowa. 
Gentlemen: — 

Your  order  of  the. . .  .in^t.  at  hand.     Enclosed,  find  invoice  for  same,  amoantiog 
to  $64.50. 

Trusting  that  goods  will  arrive  in  good  condition,  we  are, 

Very  respectfully, 

Marshall  Field  &  Co. 

No.  3.  Sending  Bemittance. 

Clinton,  Iowa,  Jan ....  19 .  • 
Marshall  Field  &  Co., 

Adams  and  Fifth  Ave.,  Chicago,  111. 

Gentlemen : — 

Enclosed,   find    Chicago   exchange  for    $64.50,   in   payment  of    yonr 

invoice  of..  ..inst. 

Kindly  return  receipted  bill  and  oblige. 

Yours  respectfully, 

James  R.  Hill  &  Oo. 

Ho.  4.  Acknowledging  Bemittance. 

Chicago,  111.,  Jan. ...  19.  • 
James  R.  Hill  &  Co., 

Clinton,  Iowa. 

Gentlemen: — 

Enclosed,  find  receipted  bill  in  exchange   of  your  draft  for  $64.50, 

received  to-day.     Accept  our  thanks  for  your  prompt  remittance.     Trusting 

that  wo  may  again  favor  you  in  trade,  we  are, 

Very  respectfully, 

Marshall  Field  &  Co. 

The  above  forms  are  not  of  necessity  to  be  considered  as  models,  but  convey  to  you  the 
fact  that  every  order  for  goods  must  have  at  least  four  letters  to  complete  the  round  of  a  com- 
mercial transaction  where  that  transaction  is  performed  through  the  mail.  In  fact  when  a 
verbal  arrangement  is  made  in  a  store,  you  must  ask,  in  a  polite  manner,  for  your  goods; 
they  will  then  be  delivered;  you  will  next  pay  for  them;  lastly,  if  the  merchant  has  an  eye  for 
business  he  will  thank  you. 

BUSINESS  LETTSES— SEBIES  NO.  2. 

While  we  must  have  at  all  times  at  least  four  letters  for  the  purpose  of  completing  an 
order,  the  transaction  may  branch  out  into  many  more,  as  is  illustrated  in  the  following  series. 
The  first  letter,  which  at  first  i^lance,  appears  to  be  identical  with  the  first  in  Series  1  is  in 
fact  very  different,  in  tliat  the  terms  are  not  mentioned,  and  we  M'ill  presume  the  writer  to 
\^  a  stranger  to  the  oonceri^. 
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Ho.  1.  Ordering  Ooods  on  Credit. 

Denver,  Colo. ,  Jan. ...  19. . 

Sprague,  Warner  &  Co., 

Chicago,  m. 
Gentlemen : — 

Please  send  me  at  your  earliest  convenience  the  following  bill  of  goods: 
1  bag  (100  lbs.)  best  Mocha  and  Java  coffee. 
\  chest  Y.  H.  tea. 
4  bbls.  H.  &  H.  granulated  sugar. 
Forward  same  by  C,  B.  &  Q.  fast  freight. 

Respectfully, 

John  Smith* 

No.  2.  Befasing  to  Fill  Order  and  Asking  for  References. 

Chicago,  111.,  Jan....l9., 
Mr.  John  Smith, 

Denver,  Colo. 

Dear  Sir: — 

Your  favor  of  the..  ..inst.,  containing  order  for  goods  duly  received. 
We  would  be  glad  to  fill  this  order  at  once  and  forward  to  you  as  directed  were 
it  not  for  the  fact  that  you  are  an  entire  stranger  to  us,  and  we  find  that  yon 
have  no  rating  in  such  mercantile  books  as  wo  possess. 

The  rules  of  our  house  require  that  before  opening  Ledger  accounts  with 
strangers  they  must  either  have  a  sufficient  rating  to  warrant  us  in  making  the 
shipment,  or  provide  us  with  references.  If  you  will  kindly  wire  us,  at  our 
expense,  the  names  of  other  merchants  in  this  city  with  whom  you  are  doing 
business,  or  those  of  your  city  to  whom  wo  can  refer,  we  will  be  glad  to  ship  your 
order  at  once. 

Trusting  that  you  will  at  once  recognize  the  business  sense  of  our  propo- 
sition, and  hoping  to  be  able  to  servo  you  to  your  advantage,  we  are. 

Very  respectfully, 

Sprague,  Warner  &  Co. 

Ifo.  3.  Letter  Giving  References. 

Denver,  Colo.,  Jan... •19.. 
Sprague,  Warner  &  Co., 

Chicago,  111. 

Gentlemen : — 

We  have  this  day  wired  you  names  of  several  merchants  in  this  city  who 

will  vouch  for  our  credit.     As  the  order  we  gave  you  was  the  first  to  have  been 

sent   to  your  house,  we  should  have  arranged  our  standing  with  you.     We 

trust  that  the  names  sent  will  prove  a  sufficient  guarantee. 

Wo  have  recently  opened  our  business  here,  and  hope  to  be  able  to  meet 

all  bills  promptly.     Trusting  that  you  will  forward  Ibo  goods  at  your  earliest 

convenience,  we  are, 

Very  truly  yours, 

John  Smith* 
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Ho.  4.  Letter  Bequesting  Payment. 
We  will  now  assume  that  the  firm,  feeling  warranted  in  forwarding  the  goods,  ha^  done 
80,  and  have  sent  an  invoice  amounting  to  $146.40,  the  terms  of  which  are  30  days,  or  three 
per  cent  discount  if  paid  in  ten  days.  Thirty  days  have  now  elapsed,  the  remittance  has  not 
arrived,  and  a  statement  will  be  sent.  Fifteen  days  later,  not  haviug  received  any  remit- 
tance, a  mild  dunning  letter  is  forwarded,  something  after  the  following  order: 

Chicago,  111. ,  Jan ....  19 . . 
Mr.  John  Smith, 

Denver,  Colo. 

Dear  Sir: — 

Your  account,  amounting  to  $146.40,  is  now  past  due.  We  will  be  grate* 
ful  to  you  for  a  remittance. 

Thanking  you  in  advance,  nnd  assuring  you  of  our  appreciation  of  past 

favors  in  trade,  we  are. 

Very  truly  yours, 

Sprague,  Warner  &  Co. 
Ho.  5.  Second  Beqnest  for  Payment. 

Not  yet  hearing  from  him,  a  letter  somewhat  after  this  order  would  perhaps  be  mailed  in 

fifteen  or  thirty  days: 

Chicago,  III. ,  Jan 19  •  • 

Mr.  John  Smith, 

Denver,  Colo. 

Dear  Sir: — 

We  find  that  you  are  indebted  to  us  to  the  amount  of  $146.40.     We  are 

in  need  of  cash,  and  trust  that  you  will  be  able  to  pay  in  full  at  once. 

If  you  cannot  settle  in  full,  please  send  a  check  for  whatever  part  you 

can  spare,  and  we  will  be  glad  to  arrange  the  balance  in  a  satisfactory  manner. 

Yours  very  respectfully, 

Sprague,  Warner  &  Co. 

No.  6.  Drawing  upon  Debtor  through  the  Bank. 
A  sufficient  time  rolls  by  for  the  debtor  to  have  paid  some  attention  to  the  communica- 
tion from  the  company,  but  failing  to  do  so,  it  perhaps  would  be  well  at  this  juncture  to 
forward  another  statement,  stating  in  it  a  date  upon  which  you  will  draw  upon  them  for  the 
amount  of  their  indebtedness.  This  might  be  followed  by  a  letter  somewhat  after  the  follow- 
ing 

Chicago,  ni.,  Jan....l9.« 
Mr.  John  Smith, 

Denver,  Colo. 
Dear  Sir: — 

We  send  to-day  to  the  Citizens'  Bank  of  your  place,  for  collection,  a  sight 
draft  on  you  for  $146.40,  the  amount  of  your  indebtedness  to  us  in  full,  believ- 
ing that  you  will  find  this  the  correct  amount,  and  trusting  that  you  will  honor 
our  draft,  we  remain, 

Very  truly  yours, 

Sprague,  Warner  &  Co. 
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Ho.  7.  Letter  Oiving  Notiee  of  Hadng  Acoount  in  Hiandt  of  Attorney. 

So  far  the  spirit  of  oonrtesy  and  kindness  has  perraded  the  letters  to  the  debtor.  It 
must  continue  so,  *'for  more  flies  are  caught  with  molasses  than  vinegar.'*  Yet  we  must  be 
stem,  and  should  be  fail  to  respond  to  this  last  appeal,  and  the  draft  be  returned  to  as  dis- 
honored, something  after  the  following  order  might  be  well: 

Chicago,  111.,  Jan. ...  19. • 

Mr.  John  Smith, 

Denver,  Colo. 
Dear  Sir: — 

We  regret  exceedingly  that  the  draft  sent  you  on  Jan... .has  been 
returned  to  us  dishonored. 

We  do  not  understand  why  you  have  taken  this  position  in  the  matter. 
We  have  endeavored  to  treat  you  courteously,  and  will  continue  so  to  do,  but 
unless  we  hear  from  you  within  ten  days  of  t^s  date  it  will  be  our  unpleasant 
duty  to  place  your  account  in  the  hands  of  an  attorney  for  collection. 

Trusting  that  we  may  not  be  obliged  to  take  this  step,  we  remain, 

BespectfuUy  yours, 

Sprague,  Warner  &  Oo. 

Ho.  8.  Placing  the  Aooount  for  Collection. 

Still  the  gentleman  refuses  to  give  the  desired  answer.  Perhaps  the  following  letter 
would  stir  him  up,  but  let  it  be  distinctly  understood  that  no  good  business  man  will  make 
an  assertion  that  he  will  not  carry  out  to  the  letter,  and  if  you  desire  to  sue  the  acooont,  say 
80,  then  do  it. 

Chicago,  HI.,  Jan...,19,« 
Mr.  John  Smith, 

Denver,  Colo, 
Dear  Sir : — 

Not  baving  received  a  reply  to  our  numerous  communioations  we  take 
it  that  you  do  not  intend  to  pay  your  account  unless  obliged  to  do  so. 

We  have,  therefore,  to-day  given  your  account  to  our  attorneys,  Messrs. 

Swift  &  Wilson,  with  positive  instructions  to  bring  suit  within  ten  days. 

Respectfully, 

Sprague,  Warner  &  Co. 

These  letters  will  give  to  the  reader  some  idea  of  the  forms  usually  pursued  by  the  busi- 
ness house.  The  great  point  that  we  have  endeavored  to  keep  before  you,  however,  is  that 
thorough  courtesy  must  be  apparent  throughout  your  entire  correspondence.  The  letter  that 
calls  for  more  tact,  thought  and  care  on  the  part  of  the  business  man,  than  almost  any  other 
that  can  be  presented,  is  the  dunning  letter.  You  may  offend  a  good  customer,  poor  but 
honest.  You  are  in  business  for  trade.  You  want  his  fnture  orders.  Of  course,  if  yon  have 
sold  to  him  and  then  find  that  his  account  is  worthless  there  is  no  need  in  sending  good 
money  after  bad,  and  wasting  postagOi  but  charge  his  account  to  experience! 
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mSCELLAVEOUS  LETTBBS. 

"Pollov-api." 

There  are  a  great  many  important  letters  that  might  here  be  giren,  bnt  it  is  not  the  pur- 
pose of  the  author  to  give  a  "Handy  Letter  Writer."  There  are  too  many  such  books.  By 
iheir  use  thought  is  often  stifled,  and  that  which  you  intend  to  convey  remains  only  in  yonr 
mind,  and  the  reader  of  your  letter  is  in  the  dark.  A  good  rule  to  observe  in  all  letter 
writing  is .  Write,  not  that  the  reader  may  understand,  but  that  he  must  understand  all  that 
you  desire  him  to  Among  the  letters  that  are  now  considered  as  essential  among  business 
men  are  those  commonly  known  as  "follow-ups.''  They  are  presumed  to  be,  and  in  fact 
are,  trade-getters,  for  the  business  man  has  long  recognized  the  fact  that  "keeping  ever- 
lastingly at  a  thing  brings  success." 

This  rule  will  not,  however,  hold  good  unless  the  letter  carries  with  it  a  conviction  that 
the  writer  thereof  believes  in  himself  and  in  what  he  has  to  offer  to  the  trade.  We  come  in 
contact  every  day  with  letters  that,  because  of  their  poor  appearance,  are  consigned  to  the 
waste  basket.  Yet  the  one  who  writes  the  letter  may  have  as  good,  or  better,  articles  to 
sell  than  he  who  is  able  to  favorably  impress  you  by  his  first  note.  This  does  not  logically 
follow,  however.  It  is  generally  true  that  he  who  writes  on  good  paper,  shows  neatness  and 
carefulness  in  what  he  says  and  how  he  says  it,  is  the  individual  who  has  the  better  grade  of 
goods.  It  is  impossible  for  us  to  give  herewith  model  forms  for  the  "follow-up"  series. 
What  will  do  for  a  furniture  dealer  is  not  appropriate  for  the  hardware  merchant ;  what 
would  sell  your  farm  would  not  sell  a  scholarship  in  a  school.  Should  you  find  that  you  will 
have  occasion  to  use  a  "follow-up"  system  our  only  advice  would  be:  Write  the  best  you  can, 
read  what  you  have  written,  carefully,  and  then  tear  up  the  letter  and  write  another,  for  in 
this,  as  along  other  lines  of  education,  intelligent  practice  makes  perfect. 

LETTEES  OP  APPUCATIOH. 

It  is  said  that  "political  platforms  are  built  to  get  in  on."  Whether  this  be  true  or  not 
we  will  not  contend,  but  we  do  know,  however,  that  letters  of  application  are  written  for  the 
purpose  of  "getting  in."  The  busy  business  man  has  little  or  no  time  to  interview  the  one 
hundred  and  one  applicants  in  person,  if  he  desires  the  assistance  of  some  one  in  his  work. 
Hence  he  does  one  of  two  things — advertises,  or,  if  it  be  for  clerical  help,  applies  to  some 
school  that  makes  it  its  business  to  prepare  young  men  and  women  for  commercial  pur- 
suits. If  his  advertisement  appears  it  is  very  rare  that  it  will  be  found  ending  with  his 
name.  Usually  he  has  the  letters  addressed  in  care  of  the  newspaper,  and  then  carefully  looks 
them  over,  and  calls  for  those  whose  letters  impress  him  favorably. 

It  was  the  privilege  of  the  writer  some  time  ago  to  look  over  some  600  applications  for  a 
position.  The  business  man  who  had  advertised  first  opened  the  letters  and  flattened  them 
out  on  the  table  in  front  of  him,  and  then  started  in  with  his  examination,  and  almost  at  a 
glance  divided  the  letters  into  three  divisions :  the  first  for  the  waste  basket,  thd  second  for 
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WANTED. 


BOOKKEEPER      AND     STENOG.  —  FIRST 
class;  918.    402  Ft.  Dearborn  Bldg. 


BOOKKEEPER  —  YOUNG 
Penman.    92  La  Salle-st. 


LADY;     GOOD 


CASHIER    AND    BOOKKEEPER-EXPERI- 
enced  woman,  in  manufacturer's  office;  must 


have  ability  and  thorough  knowledge  of  office 

iary  required  and  ' 
Uculars.    Address  O  344,  Tribune  office. 


routine;    state  salary  required  and  full  par- 


CASHIER— RESTAURANT;  28  OR  80  YEARS 
of   age;   must  give  bonds.    Address  O  222, 
Tribune  office. 

GENERAL  OFFICE  WORK- YOUNG  LADY; 
good  penman;  exx)erienced;  97  to  start.    Ad- 
dress O  214,  Tribune  office. 


GENL.  OFFICE   LADY-EXP.,   FOR  GOOD, 
armanent  Wes 
134  Monroe-st. 


permanent  West  Side  position;  short  hours. 


moderate  consideration,  the  third  to  be  carefally  scni- 
tinized.  When  he  had  finished  there  were  of  the  600 
letters  over  400  of  them  in  the  first  named  pile,  while 
but  twenty-six  were  in  the  third  lot,  and  of  the  twenty- 
six  five  were  called  in  to  talk  the  matter  over  with  the 
proprietor.  This  should  serve,  we  believe,  as  a  suffi- 
cient lesson  to  use  care  and  thought  and  time  in  your 
letter  of  application. 

The  president  of  one  of  the  leading  schools  desired 
a  teacher.  He  received  156  applications  for  the  place. 
He  consumed  six  weeks  in  writing  back  and  forth 
with  a  number  of  them.  At  the  end  of  the  sixth 
week  the  one  hundred  fifty-seventh  teacher  applied. 
His  letter  was  complete.  It  contained  all  the  needed 
information — ^his  age,  his  previous  experience,  refer- 
ences, salary  desired,  when  he  could  report  for  duty, 
and  other  essential  details — which  so  favorably  im- 
pressed the  president  of  the  school  that  he  at  once 
wired  him  that  his  terms  were  accepted,  and  that  he 
would  expect  him  upon  a  certain  date.  It  is  not  nec- 
essary to  give  your  family  history,  yet  it  is  essential 
that  you  make  it  unnecessary  for  the  proprietor  to  write  you  for  information  that  you 
should  have  at  first  given.  Some  one  of  the  many  applicants  will  furnish  him  with  the 
necessary  data,  and  will,  as  a  result,  get  the  place. 

Letters  of  application  should  not  only  be  carefully  and  courteously  written,  but  they  should 
be  sparingly  written.  Do  not  apply  for  a  position  unless  you  feel  competent  to  till  it.  Do 
not  boast  of  attainments  that  you  hope  to  possess.  If  you  can  "deliver  the  goods"  have  no 
fear  in  so  stating,  but  be  very  careful  that  your  letter  does  not  smack  of  boasting.  If  you 
have  testimonials  from  others  who  know  of  your  qualifications,  enclose  with  your  letter 
copies,  never  the  originals  unless  desired  to  do  so,  and  if  they  are,  enclose  also  self- 
addressed  stamped  envelope  for  their  return.  Keep  before  you  the  one  thought — that  tlie 
only  safe  way  to  secure  favorable  consideration  is  to  be  the  best. 


OIRL-AS  ASSISTANT  IN  OFFICE  LAUN- 
dry  on  West  Side;  state  age,  experience,  and 
references.    Address  P  W  279,  Tribune  office. 

LADY— NOT  UNDER  25,  OF  GOOD  EDUCA- 
Uon  and  prepossessing  appearance,  for  per- 
manent and  responsible  position;  best  of 
references  required;  salary  160  monthly  to 
start.    CaU  after  9,  Suite  412, 203  Mictiigan-av. 

AN   EXPERIENCED  INSTALLMENT  COL- 
lector  for  country;  single.    Address,  stating 
age.  exi)erience,  if  single,  and  salary  wanted. 
Address  T  O  850,  Tribune  office. 


BY  A  RELIABLE  PUBLISHING  HOUSE,  A 
man  for  stockroom  and  billing;   must  have 
had  experience  in  packing,  a  good  writer,  and  a 
hustler;  salary  to  start,  f7  to  98;  steady  posi- 


ng, a  g 

^  f7  to  w;  steady  posi- 
tion; must  have  Al  references.    Address  O  210, 


Tribune  office. 


LETTEES  OP  RECOMMENDATIOH. 

The  ordinary  letter  of  recommendation  is  fast  falling  into  disrepute.  Many  irresponsible 
persons  are  very  careless  as  to  wliom  tliey  recommend,  or  if  applied  to,  many  fear  to  offend  by 
not  giving  the  desired  letter.  Hence  the  business  man  has  often  received,  from  applicants 
for  a  small  clerkship,  letters  of  recommendation  as  strongly  worded  and  as  fiatteringly 
embellished  as  though  the  person  presenting  it  was  an  applicant  for  the  soperiiitendency  of 
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tbe  nniyerse.  The  writer  of  a  recommendation  should  recognize  the  responsibility  that  he 
has  taken  upon  himself  when  he  signed  the  letter;  his  own  reputation  is  involved  as  well  as 
the  one  who  receives  the  letter.  He  should,  therefore,  refuse  all  unworthy  persons,  that  the 
worthy  ones  may  get  their  just  reward.  In  determining  the  worth  of  an  individual,  the 
position  desired  should  be  considered.  A  person  may  be  recommended  for  special  qualities 
that  will  fit  him  for  one  place  and  make  him  decidedly  incompetent  for  another.  It  is  not  in 
harmony  to  recommend  a  blacksmith  for  a  position  that  requires  fine  penmanship.  True,  it 
is  hard  to  refuse  a  recommendation,  yet  much  better  to  refuse  than  to  deceive. 

A  young  man  may  have  confidence  in  your  judgment,  and  if  you  recommend  him  for  a 
position  he  may  have  a  feeling  of  fitness,  therefore,  that  he  would  not  otherwise  have  had, 
and  when  later  he  finds  that  you  have  overestimated  his  abilities  he  discounts  your  word, 
and  you  have  lost  two  friends — the  proprietor  and  the  applicant.  There  is  also  a  responsi- 
bility resting  upon  the  reader  of  the  testimonial.  He  must  not  assume  that  the  writer 
intends  to  recommend  for  anything  other  than  the  qualifications  incident  to  the  position.  If 
the  letter  says  that  the  young  man  is  honest  and  upright,  it  does  not  mean  that  he  is  a  rapid 
figurer,  or  that  he  will  develop  into  a  first-class  accountant.  True,  it  means  much  for  his 
future  to  have  this  statement  made,  but  he  should  not  hold  the  writer  responsible  for  any- 
thing that  he  does  not  say. 

LETTERS  OP  IHTEODUCTIOH. 

A  letter  of  introduction  is  very  similar  to  a  letter  of  recommendation.  Do  not  give  a 
letter  of  introduction  to  anyone  whom  you  would  not  introduce  in  person.  The  letter 
should  be  short,  should  be  placed  in  an  envelope  addressed,  but  not  sealed,  and  should  have 

on  the  lower  left-hand  comer,  "Introducing  Mr. ."     This  prevents  embarrassment  on 

the  part  of  the  holder  of  the  letter,  and  he  is  at  once  known  on  its  presentation.  Who  and 
what  he  is  will  be  learned  by  reading  the  letter. 

That  the  person  receiving  such  a  letter  may  know  at  a  glance  its  character,  the  letter 
should,  on  the  envelope,  be  addressed  thus : 


Mr.  John  M.  Teller, 

321  Broadway, 


Introducing' 

L.  W,  Tbompson, 

of  Chicago,  111. 


New  York. 
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Porms  of  ''  Letters  of  Introduction." 

1. 

Chicago,  111.,  Augast  1,  19 •• 
Messrs.  Smith  &  Thompson, 

208  Broadway,  New  York. 

Gentlemen : — 

This  will  introduce  to  you  my  friend,  Mr.  Charles  Smith,  who  intends 

to  establish  a  business  in  your  city.     You  will  find  Mr.  Smith  to  be  thoroughly 

honorable  and  trustworthy.     Any  favors  that  you  can  bestow  upon  him  in  the 

way  of  securing  business  or  social  acquaintances,  will  be  highly  appreciated 

by  me. 

Very  truly  yours, 

2. 

Cedar  Rapids,  Iowa,  June  1,  19  •• 
Marshall  Field  &  Co., 

Chicago,  III. 

Gentlemen : — 

This  will  introduce  to  you  Mr.  (Jeorge  R.  Smith,  of  our  city,  who  goes 

to  Chicago  for  the  purpose  of  buying  a  stock  of  dry  goods.     We  have  asked 

him  to  call  upon  you.     Any  special  favors  that  you  can  extend  during  his  stay 

in  your  city  will  be  appreciated  by  me. 

Yours  truly, 

LETTEBS  OP  CREDIT. 

Letters  of  credit  are  very  similar  to  letters  of  introduction.     The  following  forms  will 
give  you  a  general  idea  of  their  requirements: 

1. 

Chicago,  111.,  April  12,  1903. 

John  V.  Farwell  &  Co., 

Chicago,  111. 
Gentlemen: — 

This  will  introduce  to  you  Mr.  William  R.  Smith,  who  desires  to  pur- 
chase a  bill  of  goods.  Please  allow  Mr.  Smith  such  credit  as  he  may  desire, 
the  amount  not  to  exceed  $3,000,  for  which  I  will  become  personally  respon- 
sible.    Should  Mr.  Smith  make  any  purchases  please  notify  me  at  once,  giving 

the  amount  of  the  purchase. 

Very  respectfully, 
2. 

Chicago,  111.,  July  12,  1902. 
Mr.  John  V.  Farwell  &  Co., 

Chicago,  111. 

Dear  Sir : — 

Please  allow  the  bearer,  Mr.  Charles  Walker,  to  have  such  goods  as  he 

may  desire,  the  amount  not  exceeding  $200.     Charge  the  same  to  his  account, 

extending  liim  a  credit  of  60  days.     If  at  the  end  of  60  days  Mr.  Walker  has 

not  paid  for  the  goods  send  to  me  the  amount  of  the  invoice  and  I  vnll  remit  in 

full  therefort 

Very  respectf ullvi 
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SOCIAL  LETTEBS—WEDDnra  IH7ITATI0HS,  ETC. 

Formal. 
Wedding  Invitation: 


MR.  A.NT>  MRS.  113.  C.  JOHNSTK^T 

J<iCQUE»T  YOUR  Z>RB»KNCB1 
A,T  THa  MA.FUtIA.Oa  OB*  THF.IR  UAUOBTKR 

TO 

JOTTN-  IT.  TV^ATTiACE 

TUIC8DA.Y    ICVKXI>fa,    yKBRUAJlY  7tH,   1003 

AX  THE  M.  >:.  CHtJRCII 

DIXON,  ILJ^. 


The  wedding  invitation  is  either  written  or  printed,  and  in  the  form  of  a  request  of  the 
parents  or  nearest  friends  of  the  bride  for  the  presence  of  the  person  addressed.  It  is  usnallj 
held  at  the  residence  of  the  person  or  persons  issuing  the  invitation.  The  invitations  are 
nsaally  sent  out  about  two  weeks  in  advance  of  the  nuptials.  After  the  wedding  a  brief  note 
or  card  is  issued  stating  the  fact  and  date  of  marriage  and  the  time  and  place  in  which  the 
new  couple  will  be  at  home  to  their  friends. 

EXAMPLK^ 


m:r.  joitn  k.  wai^i^actc 


MISS  MADOK  JOHNSTON" 


TUBSDA.Y  EvENiNO,  ITebruaj^y  7th,  1P03 


DIXON,  irx. 


The  above  is  a  formal  or  set  form,  differing  as  you  will  note  from  the  ordinary  letter,  in 
that  it  is  written  in  the  third  person.  The  date  is  near  the  close,  and  it  has  no  signature. 
Below  we  give  a  number  of  the  common  informal  social  forms: 
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Informal  Letters. 

Informal  notes  differ  from  the  formal  in  that  they  are  headed  in  exactly  the  same  way  as 
the  ordinary  letter,  and  are  written  in  the  first  person.     Example: 

Monday  Morning,  June  12. 
Dear  Friend: — 

We  are  going  to  take  a  tally-ho  ride  through  the  parks  this  afternoon. 
Will  you  not  add  to  our  happiness  by  making  one  of  our  little  party?    If  so,  we 
will  call  for  you  at  1 :30  o'clock. 

Your  friend, 

IHPOETAKT  SUOOESTIOHS  DT  LETTEB  WBIUHQ. 

In  order  to  secure  prompt  and  correct  delivery  use  street  and  number  in  writing 
addresses. 

Write  name  of  State  in  full. 

When  changing  your  address  notify  the  postoffice  in  writing,  giving  both  the  old  and  new 
address. 

Always  register  valuable  matter. 

Invariably  place  your  name  and  address  in  upper  left-hand  comer  of  letter,  envelope, 
newspaper  or  package  wrapper. 

Remit  money  by  money  orders. 

Do  not  enclose  with  third  or  fourth  class  mail  matter  (i.e.,  catalogues  or  merchandise) 
letters  or  other  writing,  as  by  so  doing  you  will  subject  the  entire  package  to  letter  rates  or 
postage.  Third  and  fourth  class  matter  is  inspected  and  detained  for  improper  enclosures. 
No  writing  other  than  the  address  and  return  card  is  permissible  on  the  covers  of  third  class 
matter. 

Matter  sealed  against  inspection  is  rated  as  first  class.  This  should  be  borne  in  mind 
when  matter  other  than  first  class  is  to  be  mailed. 

The  postoffice  is  not  responsible  for  mail  matter  placed  on  a  mail-box.  It  must  be 
dropped  info  the  box. 

Put  the  proper  amount  of  postage  on  mail  matter. 

When  a  letter  is  mailed  in  an  envelope  bearing  address  of  a  hotel,  college  or  club,  the 
name  of  the  sender  should  be  added  to  insure  its  return  if  undeliverable,  otherwise  it  will  be 
sent  to  the  Dead  Letter  office. 


If 
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GOOD  ENGLISH  FOR  POUTE  SOCIETY. 

ENGLISH  Bpelling  is  rery  irregular.  It  is  hoped  by  mau;  that  the  spelling  reform  will 
come  upon  us,  but  it  is  a  very  difficult  matter  to  chuige  the  great  number  of  words 
that  they  may  be  spelled  as  they  sound.  There  are  a  fev  general  rules  that  are  of 
aid  to  QB,  but  the  best  rule  of  all  is  to  take  dovn  the  dictionary  and  "dig."  We  submit, 
however,  a  number  of  the  more  familiar  rules,  together  with  examples  governing  them; 

Bulb  1. — A  monosyllable,  or  a  word  accented  on  the  last  syllable,  \i  it  ends  in  a  single 
consonant  preceded  by  a  single  rowel,  doubles  the  final  consonant  on  the  addition  of  a  syl- 
lable begiouing  with  a  rowel;  otherwise  the  final  consonant  is  not  doubled  on  the  addition  o( 
a  syllable. 

Bdli  3. — Words  ending  in  e  osually  retain  the  e  on  the  addition  of  a  syllable  begiuuing 
with  a  otrasonanti. 

Bulb  3.— Words  ending  in  silent  e  drop  the  final  e  on  the  addition  of  a  syllable  begin- 
Ding  with  a  Towel. 

EzAUPLBS. — hate,  hating;  write,  writer;  force,  forcible. 

Bulb  1. — ^  preceded  by  a  consonant  is  changed  to  i  on  the  addition  of  a  syllable  not 
ending  with  i . 

ExAUPLBB. — agency,  agencies;  laiy,  laziest;  thirst,  thirstier. 

BuLE  d.~- English  nouns  form  their  plurals  regularly  by  adding  the  syllable  «  to  those 
ffingnlar  forms  which  end  in  s  hissing  sound,  and  the  letter  s  only  to  other  singulars. 

EzAHPLES. — fox,  foxes;  book,  books. 

BuLE  6. — Nouns  ending  in  o  preceded  by  a  rowel  add  i  only,  to  form  the  pinral. 

Examples. — cuckoo,  cackoos;  toUo,  folios, 

Rdlb  7. — Common  nouns  ending  in  y  preceded  by  a  coDBouant  form  their  plurals  by 
changing  the  y  to  i  and  adding  es. 

EXAKPLKB. — ally,  allies;  city,  cities. 
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BuLE  8. — Some  nouns  ending  in/ and /d  change  the/ or  fe  to  ves  to  fonn  their  pluiak. 
Examples. — ^beef,  beeves;  shelf,  shelves. 

BuLE  9. — The  principal  element  of  a  compound  word  is  nsoally  changed  to  form  the 
pinral,  not  the  modifying  element. 

BuLE  10. — Many  foreign  nonns  now  nsed  in  English  retain  their  fordgn  plurals. 
Examples. — alumnus,  alumni;  beau,  beaux. 

BuLE  11. — Letters,  figures  and  signs  form  their  plurals  by  addhig  the  apostrophe  ( ' ) 
and  8. 

Examples. — e,  e*s;  6,  6*8;  z,  x^s. 

BuLE  12. — Some  nouns  have  no  singular,  some  have  no  plural,  and  some  haTe  the  same 
form  in  both  numbers. 

Examples. —scissors  (always  plural);  honesfy  (always  singular) ;  sheep  (used  in  either 
number). 

BuLE  13. — Some  nouns  have  two  plurals  of  different  meanings. 

BuLE  14. — A  title  used  with  two  or  more  names  should  be  put  in  the  plural  form. 

Example. — The  Misses  Smith,  not  the  Miss  Smiths. 

BULE  15. — To  write  the  possessive  form  of  a  noun  in  either  number,  write  the  nomi- 
native form  in  the  singular  or  the  plural  as  the  case  may  be,  add  the  apostrophe,  and  finally 
add  5  to  all  nouns  in  the  singular  and  to  all  plurals  not  ending  in  s. 

Examples. — ^boy,  boy's,  boys';  for  goodness'  sake,  Brown  &  Gay's  shoe  shop;  the  queen 
of  England's  family. 

CAPITAL  LETTEBS— WHEV  TO  TTSE  THEM. 

1.  Sentences. 

2.  Poetry. 

3.  Direct  quotations. 

4.  Supreme  Being. 

5.  Heaven. 

6.  Days  of  the  week. 


Oapitals 


7.  Names 


1.  Of  persons,  also  proper  adjectives. 

2.  Of  places. 

3.  Geographical. 

4.  Of  newspapers  and  magazines. 

5.  Of  organized  bodies  or  societieB. 
L   6.  Of  streets. 


«-.,.,  (1.  Names  of  persons. 

8.  Initials. \    ^    T-i.  L'L^ 

\    2.  Literary  titles. 

I 


9.  Titles. 


1.  OflBcial  and  honorary, 

2.  Of  books  and  essays. 


10.  Abbreviations. 

11.  United  States;  State;  Territory. 

12.  East;  West;  North;  South. 

13.  Important  buildings  and  localities. 
I  14.  Pronoun  I  and  interjection  0. 
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ETTLES  OF  PTTNCTnATIOH. 

When  there  is  no  reason  for  the  use  of  the  point,  never  use  one;  in  case  of  doubt  use  too 
lew  points  rather  than  too  many. 

Rule  1, — Separate  by  commas  (  ,  )  all  the  members  of  a  series  of  words,  phrases  or  ulauaes 
unless  all  are  connected  by  conj  mictions. 

Rule  2. — ^Words  used  in  pairs  take  a  comma  after  each  pair. 

Rule  3. — Grammatically  independent  or  parenthetical  words,  phrases  or  clauses  are  set 
off  by  commas. 

Rule  4. — A  phrase  out  of  its  natural  order  is  set  off  by  commas. 

Rule  6. — 'A  comma  should  be  placed  before  a  short  quotation  or  any  expression  that 
resembles  a  quotation  when  it  is  introduced  into  a  sentence  without  a  formal  introduction. 

Rule  6. — Words,  phrases  or  clauses,  contrasted  with  each  other  or  having  a  common 
relation  to  some  preceding  or  following  part  of  the  sentence,  are  separated  by  commas. 

Rule  7. — Even  where  no  other  rule  seems  to  require  them,  commas  should  be  used  to 
indicate  pauses  in  reading,  without  which  the  sense  might  be  mistaken. 

Rule  8. — The  parts  of  a  compound  sentence,  when  short  and  closely  connected,  may  be 
separated  by  the  comma  or  not  at  all ;  but  when  they  are  not  short  or  not  so  closely  connected 
in  sense,  they  are  separated  by  the  semicolon  (  ;  ). 

Rule  9. — When  any  one  of  the  words  as,  namely,  to  wit,  that  is,  for  example,  viz.,  i.e., 
e.g.,  and  other  similar  expressions  introduces  an  example,  place  a  semicolon  before  it. 

Rule  10. — The  colon  (  :)  is  chiefly  used  after  words  formally  introducing  a  quotation, 
B|>eech,  etc. 

Rule  11. — Put  a  period  (  .  )  *^  ^^^®  close  of  every  complete  and  independent  sentence 
which  either  affirms  or  denies.  Put  a  period  at  the  close  of  the  title  or  description  of  a 
book  on  the  title  page;  at  the  close  of  headings,  subheads,  sideheads,  and  date  lines;  after 
every  abbreviation;  after  figures  or  letters  used  to  number  examples,  remarks,  divisions, 
etc. ;  and  after  letters  expressing  numbers  by  the  Roman  notation.  Periods  are  also  used  as 
decimal  points,  as  ^'leaders"  to  carry  the  eye  along  a  blank  line  in  tables  of  contents  of  books 
and  other  tabular  work,  and  as  marks  of  omission  to  denote  that  part  of  a  quotation  has 
been  left  out. 

Rule  12. — Use  the  interrogation  point  (?)  after  every  direct  question. 

Rule  13. — The  exclamation  point  (!)  is  placed  after  any  word,  phrase  or  clause  express- 
ing strong  or  sudden  feeling. 

Rule  14. — Incidental  words  of  exclamation,  references,  or  any  matter  merely  thrown  into 
a  sentence  and  not  a  necessary  part  of  it  should  l)e  enclosed  within  marks  of  parenthesis  (  ). 

Rule  15. — The  dash  ( — )  is  used  before  and  after  a  parenthetical  part  to  indicate  a 
greater  d^ree  of  separation  than  that  indicated  by  commas  and  less  than  that  denoted  by 
marks  of  parenthesis. 
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BuLE  16. — The  apostrophe  ( ' )  is  used  to  deuote  the  omission  of  letters  in  contractionSy 
in  possessive  case  forms  and  in  the  plurals  of  letters,  figures  and  signs,  and  in  dates  expressed 
by  two  figures  only. 

BuLE  17. — The  hyphen  ( - )  is  placed  between  the  component  parts  of  compound  words. 

BuLE  18. — At  the  beginning  of  every  direct  primary  quotation  two  inverted  commas  ( ** ) 
are  placed,  and  two  apostrophes  ( "  )  are  placed  at  the  close. 

Bulb  19. — The  caret  (  A  )  i^  ^^^^  i^  manuscript  only,  and  indicates  the  place  at  which 
letters,  words,  or  sentences  which  the  writer  has  omitted  by  mistake  or  afterward  desires  to 
add,  should  be  inserted.     Make  sure  of  the  correct  pronunciation  of  the  word  caret. 

BuLE  20. — The  dieresis  (  "  )  is  used  over  the  second  of  two  adjacent  vowels  to  indicate 
that  they  are  to  be  prononnced  in  separate  syllables,  the  latter  not  joining  with  the  first  to 
form  a  digraph  or  a  diphthong. 

BuLE  21. — Marks  of  reference — ^the  asterisk  (*),  the  dagger  (f),  the  double  dagger 
(  J ),  the  section  (  §  ),  the  parallel  (  J ),  and  the  paragraph  ( ^  ) — are  used  in  the  body  of  the 
page  in  the  order  named  to  call  attention  to  notes  at  the  bottom  or  in  the  margin  indicated  by 
the  same  respective  marks  and  referring  to  the  words  or  sentences  by  which  the  marks  in  the 
body  of  the  page  are  placed.  When  more  than  six  footnotes  or  marginal  notes  are  placed 
on  one  page  the  seventh  mark  of  reference  is  the  double  asterisk  ( *  *  )  and  all  the  other 
marks  are  likewise  doubled  in  turn  to  refer  to  further  notes.  Instead  of  these  old  marks  of 
reference,  figures  or  letters  are  sometimes  used,  placed  just  above  and  to  the  right  of 
words  to  which  the  notes  refer  in  what  is  called  "superior"  form,  as,  *,  •,  *,  etc.,  or  %  **,  % 
etc.  Sometimes  they  are  placed  within  marks  of  parenthesis  just  after  the  words  to  which 
the  notes  refer,  as  (1),  (2),  (3),  etc. 

BuLE  22. — Ditto  marks  (  "  )  are  used  to  indicate  the  repetition  of  words  used  in  the  line 
just  above  without  printing  or  writing  them  again. 

BATES  OF  POSTAGE  ANB  CLASSIFICATIOH. 

First  Glass. — Letters  (hand  and  typewritten,  and  letter  press,  or  manifold  copies  of 
either)  and  sealed  packages  are  two  cents  each  ounce  or  fraction  thereof,  with  no  limit  to 
weight. 

Second  Glass. — Newspapers,  periodicals  entered  as  second  class  matter,  and  sent  by  the 
pablisher  or  news  agent,  are  one  cent  per  pound,  with  no  limit  to  weight.  Same  when  mailed 
by  others  than  above,  are  one  cent  each  four  ounces  or  fraction,  with  no  limit  to  weight. 

Third  Glass. — Books,  circulars,  pamphlets,  and  other  matter  wholly  in  print,  proof- 
sheets,  corrected  proofsheets  and  manuscript  copy  accompanying  same,  facsimile  copies  of 
hand  or  typewriting  obtained  by  a  mechanical  process  and  easy  of  recognition  as  imitations, 
when  mailed  in  twenty  or  more,  separately  addressed,  identical  copies,  at  a  postoffice  or  sta- 
tion (when  mailed  otherwise  or  in  less  number,  such  matter  becomes  subject  to  first  class 
postage),  one  cent  each  two  ounces  or  fraction  thereof,  with  weight  limit  at  four  poundsi 
exoept  single  books  weighing  in  excess  of  that  amount; 
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Fourth  Gi^abs. — Mercliaadise  and  matter  not  included  in  any  of  the  above  classes,  are 
one  cent  each  oance  or  fraction  thereof,  with  weight  limit  at  four  pounds. 

The  postage  rates  and  conditions  to  Alaska,  Cuba,  Hawaii,  Guam,  Porto  Rico,  the 
Philippines  and  the  Island  of  Tutuila  are  domestic  in  every  particular. 


SEOISTEBED  HAIL. 

Domestic. 

Pee,  eight  cents  per  letter  or  package.     Postage  additional. 

All  classes  of  mailable  matter  may  be  registered.  Matter  addressed  to  fictitions  names, 
to  initials,  to  box  numbers  simply,  or  to  vague  and  indefinite  addresses,  cannot  be  regis* 
tered.  The  fee  on  registered  matter,  domestic  and  foreign,  is  eight  cents  on  each  letter  or 
parcel  in  addition  to  the  postage,  both  to  be  fully  prepaid  with  ordinary  postage  stamps 
Two  or  more  letters  or  parcels  addressed  to,  or  inteuded  for,  the  same  person  cannot  be  tied 
or  otherwise  fastened  together  and  registered  as  one.  Matter  for  registration  should  be 
legibly  and  correctly  addressed,  witli  the  address  of  the  sender  written  in  the  upper  left-hand 
comer.  First  class  registered  matter  should  be  placed  in  a  stout  envelope  or  wrapper  and 
securely  sealed.  Postmasters  or  postal  employes  are  forbidden  to  address  registered  matter, 
place  the  contents  in  an  envelope,  seal  it,  or  affix  the  stamps.  These  things  should  be  done 
before  such  matter  is  presented  for  registration.  Third  and  fourth  class  matter  for  registra- 
tion should  be  so  wrapped  as  to  safely  bear  transportation,  and  easily  admit  of  examination. 
Registered  matter  will  only  bo  delivered  to  the  addressee  in  person  or  upon  a  written  order, 
and  its  delivery  may  be  limited  to  addressee  exclusively  by  special  direction  in  writing  upon 
the  envelope. 

Persons  calling  for  registered  mail  should  be  prepared  to  furnish  reasonable  proof  of 
their  identity,  it  being  impossible  otherwise  to  guard  against  fraud. 

A  return  receipt  signed  by  addressee,  showing  delivery,  is  mailed  to  the  sender  of  each 
domestic  registered  letter  or  parcel,  for  which  service  there  is  no  extra  charge. 

Foreign. 

Any  article  of  mailable  matter  addressed  to  a  foreign  destination  may  be  registered,  pro- 
vided that  the  postage  thereon  be  fully  prepaid  in  addition  to  the  registration  fee,  which  ia 
eight  cents  by  postage  stamps  affixed. 

MONET  OBDERS. 

No  single  money  order  will  be  issued  for  more  than  $100.  When  more  money  is  to  be 
sent  additional  orders  must  be  secured.  Upon  application  a  printed  form  will  be  handed  to 
the  remitter  on  which  will  be  found  blank  spaces  for  the  number  of  dollars  and  cents,  whom 
sent  to,  name  of  town  or  city,  street  and  number,  and  State,  also  by  whom  sent,  and  addrega 
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HOHZT  OISXB  TIES. 

TIio  following  ai'O  tlio  fce.4  churgod  for  domestic  money  orders  in  the  TTnited  8tit( 
(which  includes  Hawaii  and  Porto  Rico),  in  Canada,  in  Cuba,  and  in  the  Philippines: 
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flpecml  attention  is  iliroctcil  to  the  fact  (hat  domestic  money  or<]ors  aro  noir  used  ii 
busiDeRS  with  (,'anaila,  Oulia  ami  tiio  Philippines,  and  t)ie  domestic  fees  only  aro  charged. 
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..ft  COMPLETE  SCHOOL  OP  rSNMflNSHIP  AT  HOME... 


A  Self^Teaching  Scries  of  Lessons  In  Kapid  Muscular-Movement  Writing. 
Especially  adapted  for  Home  Study  and  tar  use  in  all  classes  of  schools 
where  the  utilitarian  ia  made  the  basis  of  instruction.  4**^*  Satisfactory 
Results   have   never  failed   to   follow  Its    adoption    and    use.   ^i  4i  ^  ti  ^  ^ 
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SELF  INSTRUCTION 
^MODERN 
WRITING 


MUSCULAR  MOVEMENT— ITS  DEVELOPMENT 
AND  APPLICATION. 

By  A.  N.   PALMER, 
author  of  the  Palmer  Method  ot  Businees  Writing  and  Editor  of  the  Weatem  Penman. 

I  HAVE  thoaght  best  to  eyade  the  hiBtorioal,  the  obsolete  and  non-practical  part  of  chirog- 
raphy,  and  deal  only  with  the  live,  up-to-date,  ntUitarian  phases  of  writing,  the  isenes 
that  will  appeal  directly  to  young  men  and  women  who  seek  training  that  will  fit  them  for 
the  practical  hnsinsBs  life,  whero  rapid,  legible  penmanehip  is  eren  more  in  demand  than  before 
the  advent  of  the  typewriter  and  the  art  of  shorthand. 

Shorthand  and  typewriting  may  have  snpplanted  longhand  writing  in  some  directiont, 
bnt  they  have  emphasized  the  necessity  of  legibility  and  speed  in  other  directions. 

The  Value  of  Good  Penmanship. 
The  man  who  hires  a  stenographer  will  pay  a  higher  salary  to  one  who  can  write  a  good 
bnsineea  style  of  longhand  than  be  will  pay  to  one  who  simply  scribbles,  and  the  reason  is 
self-evident.  In  very  few  offices  are  stenographers  relieved  from  all  writing  of  longhand. 
Becords  are  to  be  kept,  addressing  and  many  other  things  about  a  well-managed  office  are 
done,  whioh  can  be  more  conveniently  done  with  pen  and  ink  than  with  the  typewriter. 

Ho  yoong  man  or  woman,  regardless  of  the  vocation  choeen,  will  regret  the  short  time 
necessary  to  spend  in  mastering  a  good  style  of  bneineas  writing.  Under  modem  methods  tha 
process  is  not  only  short,  but  it  is  easy,  and  to  the  majority  a  delightful  pastime. 

Vew  System  Improvement  upon  the  Old. 
Under  the  old  regime  we  might  fittingly  exclaim  with  Will  Carleton: 

Oh,  pen,  when  in  tae  old  time  aohool-honse  we 

Strove,  'neatb  our  teaolier's  rod,  to  master  tbee. 

And  twisting  down  upon  some  sad  old  desk, 

Witli  doleful  air  and  attitude  grotesque. 

And  with  protruding  tongue  and  beating  heott 

Took  OUT  Brst  leeeon  in  the  graphio  art. 

And  that  old  copy  on  the  paper  poured. 

Saying,  "The  pen  is  mightier  than  the  sword,** 

And  then  from  sudden  uid  dynamio  stroke, 

The  pen  we  leaned  on  Into  ftagmenta  broke. 

Some  angel  told  our  inexperienced  youth. 

That,  after  all,  that  copy  told  the  truth. 
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Thai  was  when  everjthiDg  in  penmanBhip  ingtrnction  tended  toward  one  end  onlj,  accnnwj; 
accuracy  without  ease,  and  accuracy  without  speed,  a  slow  drawing  style  in  which  the  fingers 
were  the  chief,  if  not  the  sole,  agents  of  execution.  This,  the  copybook  plan,  still  quite 
largely  in  use  in  public  schools,  developed  a  style  of  penmanship  that  was  good  only  when  the 
execution  was  slow,  and  when  but  little  writing  was  required.  The  outcome,  in  fact,  was  a 
retrogressive  tendency  as  soon  as  an  attempt  was  made  to  apply  speed,  and  when  continuous 
writing  wa>)  demanded. 

The  (!opybook  mode  of  instruction  has  always  led  to  poor,  rapid  continuous  writing; 
indeed,  I  might  say,  to  scribbling.  In  fact,  any  plan  of  penmanship  instruction  in  which  the 
large  tireless  muscles  of  the  arm  are  ignored  can  lead  to  only  one  end — poor,  erratic  writ- 
ing, and  {)erhaps  writer's  cramp  when  much  and  continuous  writing  is  required. 

The  Successful  Plan. 

The  student  who  desires  to  master  a  good  commercial  style  of  {lenmanship  in  the  shortest 
possible  time,  should  give  careful  attention  te  the  cultivation  of  the  muscles  of  the  arm,  and 
the  movement  from  these  muscles.  Muscular  movement  s];Lould  receive  more  attention  on 
the  start  than  the  forms  of  letters. 

Latent  in  the  arm  of  every  boy  and  girl  and  man  and  woman  of  whatever  age,  providing 
the  faculties  are  well  preserved,  is  an  easy,  free  movement  that  may  be  developed  and  applied 
te  good  writing  within  an  almost  incredibly  short  time  if  the  right  methods  of  training  are 
followed. 

Th(?  rfiujccHsful  plan  is  to  ntudy  the  muscles  of  tne  writing  arm  closely,  gaining  some  con- 
trol of  thoni  and  ascertaining  their  functions  before  attempting  to  do  much  writing,  or  any 
good  writing,  (iood  writing — the  result  of  good  movement  and  muscular  control — will 
closely  follow. 

Writing  Materials. 

Do  not  attempt  to  practice  ponmansliip  with  poor  paper,  poor  pens,  or  poor  ink.  Good 
material  is  an  absolute  necessity.  Do  not  use  a  metal  finished  penholder.  A  rubber  finished 
** Crown"  and  cork  finished  '*Hank"  are  among  the  best  penholders  made.  Never  use  an 
oblique  penholder  in  business  writing.  It  is  out  of  place  and  of  no  advantege  whatever. 
Tli(;ro  is  notliing  that  equals  an  oblique  holder  for  ornamental  writing,  but  there  ite  utihty 
ends.  Use  paper  of  generous  size  for  your  practice,  a  medium  coarse  pen  and  good  blue- 
bhu'.k  writing  fluid. 

Clothing  for  the  Bight  Forearm. 

As  the  movement  taught  is  one  in  whicli  the  muscles  of  the  right  forearm  play  an  impor« 
tant  part,  it  is  highly  essential  that  these  muscles  should  be  so  clothed  as  to  permit,  at  all 
times,  unrestricted  action.  Many  good  writers  consider  this  of  sufficient  importance  to  lead 
tliom  to  cut  ofT  the  right  undersloeve  at  the  elbow. 


SELF-INSTRUCTION  IN  MODERN  WRITING 


633 


BtflnitioB  of  KoTsment. 
The  muscular  moTement,  as  applied  to  writing,  is  the  movement  of  the  niuscles  of  the 
ann  from  the  shoulder  to  the  wrist,  while  keeping  the  larger  part  of  the  arm  forward  of  the 
elbow  on  the  desk,  the  fingers  not  being  hold  rigidly,  but  remaining  passive,  and  not  being 
extended  or  contracted  in  the  formation  of  anj  of  the  capitals  or  any  of  the  small  letters 
except  the  upper  loops,  when  there  muy  bo  a  slight  extension  and  contraction  in  making  the 
turn  at  the  top.  In  this  movement  the  propelling  power  is  located  behind  the  elbow  in 
the  upper  muscles  of  the  arm. 


Eiamino  jour  right  arm.  Notice  the  increasing  size  from  the  wrist  to  the  elbow.  Rrasp 
the  right  arm  with  the  left  hand  just  below,  but  near  the  elbow.  Note  particularly  the 
elasticity  of  the  muscles;  move  the  fiesh  on  the  right  arm  forward  and  backward  with  the 
left  hand.  On  the  development  of  the  elasticity  of  that  muscle  depends  your  success  in 
teaming  a  good  style  of  business  writing.  You  are  urged  to  read  the  above  a  number  of  times. 
It  is  important. 

Hov  to  Derelop  Hoioular  Aotion. 

Throw  your  right  arm  on  the  desk  and  close  the  fingers  of  the  right  hand  tight  (see 
accompanying  cut).  See  how  far  you  can  move  the  hand  forward  and  backward  without 
slipping  the  sleeve  or  without  any  motion  of  the  wrist  or  fingers.  The  fingers  must  be  closed 
so  that  you  cannot  extend  or  contract  them. 


Ma  1,    FiNUEB  Study. 


No.  2.      FlKOEB  AND  RELATrVE  POSITIOII  STUDY. 
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The  purpose  of  iltuBtrations  1  and  2  ia  to  show  the  natnral  positions  of  the  fingers  that 
shoDld  be  maintained  in  writing.  Throw  your  anna  on  the  desk  in  a  natural  podtioo,  snch  as 
yon  would  take  if  yon  were  simply  resting  and  not  contempUting  nsing  a  pen ;  torn  th«  palms 
of  the  hands  upward,  as  shown  in  cnt  1,  and  study  the  position  of  the  fingers.  Now  torn  the 
palms  downward  and  raise  both  arms  from  the  table,  aa  shown  in  cut  S,  the  left  hand  being  a 
little  in  advance  of  the  right;  drop  both  arms  to  the  table  and  you  will  be  in  a  good  writing 
position.     But  let  us  go  further. 

Study  closely  the  position  of  the  right  hand  in  illustration  3.  Xote  the  fact  that  the 
fingers  have  not  been  changed  from  numbers  1  and  %  beyond  what  was  necessary  to  hold  the 
penholder  firmly.  The  penholder  rests  t^inst  the  side  of  the  second  finger,  at  the  root  of 
the  nail ;  the  first  finger  rests  on  the  upper  part  of  the  holder,  and  the  thumb  rests  against 
the  aide  of  tht;  holder  at  the  lower  joint  of  the  first  finger.  Notice  further  the  relative  posi- 
tion of  every  part  of  the  holder  with  the  hand.  Now  pass  on  to  illustration  4.  Here  we 
have  a  good  position  for  execating  writing  rapidly  and  easily  on  the  regular  slant.  The  right 
arm  is  thrown  well  out  from  the  aide  and  a  right  angle  (turn)  is  formed  at  the  elbow;  the 
third  and  fourth  fingera  are  thrown  well  under  the  hand,  forming  a  movable  rest;  the  side  of 
the  hand  and  wrist,  while  near  the  paper,  does  not  touch  it;  the  penholder  points  a  little  to 
the  right  of  the  right  shoulder;  the  left  hand  is  at  the  upper  left  comer  of  the  paper,  keep- 
ing it  in  position;  the  body,  while  bending  slightly  at  the  hips,  is  self-supporting,  and  the 
large  muscles  of  the  forearm  rest  on  the  desk,  the  fulcrum  or  main  rest  being  just  forward  of 
the  elbow.  Before  going  any  further,  experiment  with  position.  Move  the  hand  forward 
and  backward,  right  and  left,  round  and  round,  without  extending  or  contracting  the  fingers 
holding  the  pen,  and  with  the  pen  raised  from  the  paper. 


No.  8.    Natural  PosmoN  of  Pe-^holdbb. 


Na  4.    Natural  Pobitiok  of  Uam). 
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Here  are  given  drills  that  should 
be  practiced  by  beginners  in  muscular 
movement  a  few  minutes  at  the  begin- 
ning of  each  writing  period  during 
aereral  weeks,  or  until  the  movement 
becomes  light  and  elastic  and  a  fair 
nleasure  of  control  has  been  acquired, 

A  movement  drill  is  a  repeated 
form,  and  it  may  be  a  letter  or  a  part 
of  a  letter,  but  it  should  be  so  simple 
in  construction  and  susceptible  of  such 
ease  in  execution  that  tlio  miud  is 
relieved  from  the  tedium  of  constantly 
dwelling  upon  the  forms,  and  can  be 
given  to  movement  study. 

In  number  1  the  movement  used 
is  in  the  direction  of  the  capital  0, 
and  in  order  to  make  the  oval  very 
compact  all  strokes  should  be  very 
light.  One  method  used  in  making 
very  compact  ovals,  is  to  first  carry  the 
ovals  across  the  page  with  somewhat 


Drill  1. 
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open  spacing  and  go  over  the  same  path 

i^ain  and  again,  until  all  white  paper  disappears.  Through  this  process  the  fiber  of  the 
paper  is  not  picked  up  by  the  point  of  the  pen,  and  the  final  result  is  much  more  pleasing 
than  it  otherwise  could  be. 

In  number  1  not  less  than  185  downward  strokes  should  be  made  in  a  minute,  and  the 
same  rate  of  speed  should  be  applied  in  number  2. 

Counting  to  Regnlate  Xotion. 
In  developing  light,  uniform  motion  in  class  penmanship  practice,  counting  is  an  impor- 
tant factor.     It  makes  the  work  more  interesting  than  it  would  otherwise  be,  tones  down  the 
movement  of  the  naturally  nervous  pupils,  acts  as  a  constant  spur  to  the  habitually  slow  boy 
or  girl,  and  keeps  the  indolent  student  busy.    In  tbo  oval  exercises  given  in  drii^  1  the  down- 
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ward  strokes  ouly  should  bo  counted.  The  other  parts  of  the  drill  being  what  are  termed 
connective  lines  are  not  counted.  In  the  traced  ovals,  drill  2,  the  count  should  be  1,  2,  3, 
4,  5,  G,  7,  8,  9,  10  for  each  completed  oval. 

Preparatory  Motion. 

Road  the  following  (larofuUy  until  thorou^^hly  understood.  It  is  of  especial  value  to 
beginners.  Before  making  the  oval  drill  or  attempting  any  part  of  it,  move  the  pen  in  the 
air  and  move  it  rapidly  over  the  path  of  the  oval  a  number  of  times.  While  doing  this,  wateh 
closely  the  movement  of  the  muscles  of  the  arm,  studying  the  motion  and  its  application. 
While  the  pen  is  moving  rapidly,  and  without  checking  its  motion,  let  it  strike  the  paj)er. 
The  force  thus  gathered  will  compel  light,  quick  action,  will  break  up  finger  motion,  will 
give  smooth  lines,  and  will  aid  form  building. 

Caution. — Before  attempting  the  large  oval  drill,  be  sure  that  all  the  conditions  are 
favorable.  Not  much  can  be  accomplished  unless  the  rules  in  regard  to  position  of  lx)dy, 
arm,  wrist  and  fingers  are  closely  observed.  Reread  the  beginning  lesson  if  necessary.  Do 
not  waste  time  by  attempting  to  do  something  you  do  not  understand.  Work  intelligently, 
and  satisfactery  results  are  sure  to  follow. 

The  author's  constant  admonition  te  beginners  is  te  give  more  attention  to  the  action  of 
the  muscles  of  the  arm  on  the  start  than  to  the  forms ;  overcome  muscular  rigidity ;  make 
muscular  relaxation  a  habit;  experiment  frequently  in  movement  practice  vrith  nothing  in  the 
hand  or  without  touching  the  pen  to  the  paper.  In  a  word,  gain  muscular  freedom  and 
muscular  control  and  the  mastery  of  the  form  of  the  letters  will  be  easy,  and  a  good  per- 
manent style  of  rapid  writing  will  be  the  outeome. 
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Drill  3. 

Drill  3  is  what  we  term  a  forcing  movement  drill,  and  it  is  one  of  the  best  for  the  begin- 
ner to  practice. 

In  the  direct  traced  oval  make  six  revolutions  in  a  count  of  1,  2,  3,  4,  5,  6,  lifting  the 
pen  on  the  base  line  on  the  sixth  count  without  checking  the  motion,  swinging  it  in  the  air  te 
the  beginning  stroke  of  capitiil  A.  Thus  the  student  will  be  forced  from  a  slow,  lagging  move- 
ment te  a  motion  that  is  elastic  and  rapid.  The  form  may  not  be  entirely  satisfactery  at 
first,  but  it  will  improve  rapidly  if  this  process  is  continued  a  reasonable  length  of  time  and 
repeated  at  frequent  intervals. 

The  rate  of  speed  should  be  about  twenty  complete  traced  ovals  and  as  many  capitals  to 
the  minute. 
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T%e  prilling  power  is  located  behind  the  elbow.  Do  not  forget  this,  oTtd  do  not  think  of 
the  energy  and  force  as  coming  from  the  hand,  fingers  or  wrist. 

Following  tlie  plan  suggested  in  connection  with  drill  3,  the  rotary  motion  shonld  be 
applied  in  drill  i  below,  the  pen  being  in  motion  when  striking  the  paper  and  in  motion 
when  leaving  it.  From,  aeventy-five  to  eighty-five  good  capital  A's  should  be  made  to  the 
romnte. 

An  Important  Suoqestion, — Hold  the  practice  paper  in  position  with  the  left  hand 
and  alwitys  keep  the  paper  in  about  tho  same  relative  position  to  the  right  arm.  Mgvo  the 
paper  from  right  to  left  and  from  left  to  riglit  with  tlie  left  hand,  as  may  be  required  to  keep 
the  paper  in  good  position. 

^^^^^^^^/^^  ^^ 
^^^^^^(^^^^ 

Drill  4 
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Drill  .I. 
The  method  of  practice  in  drill  5  should  be  the  same  as  in  capital  A,  drill  3.  After  each 
traced  oval  lift  tho  pen  while  in  motion,  swinging  it  below  the  base  line  and  around  to  tho 
beginning  point  of  the  capital  0  withont  checking  the  motion.  Drivo  the  pen  rapidly,  and 
bring  the  muscles  of  the  arm  into  active  play.  First  make  ten  revolutions  for  the  traced 
oval,  gradually  decreasing  the  nnmbor  to  six;  count  six  for  the  ovals  and  count  two  for  each 
capital  0. 


Drill  6. 

Not  leas  than  seventy  of  this  form  of  capital  0  should  be  made  in  a  minute. 

This  capital  0  is  very  popular  with  many  excellent  business  penmen  and  teachers  of  moderti 
writing.  Study  the  letter  and  make  a  mental  photograph  of  it.  Note  particularly  the  curves 
of  the  left  and  right  sides,  also  the  loop  at  the  top,  its  general  direction  and  its  size. 

O  (2jO  (2yO  (^/D  ^JDEV  d 

Drill  7. 
The  plau  of  practice  for  drill  7  is  the  same  as  for  drill  3  and  drill  fi. 
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Drill  8. 


Lift  the  pen  from  the  paper  while  in  motion  in  finishing  a  capital;  continue  the  motion 
with  the  pen  in  the  air  and  bring  the  pen  to  the  paper  to  begin  the  next  capital — ^all  without 
ohecking  the  motion.     Make  about  seventy  letters  to  the  minute. 


Drill  9. 


So  far  in  the  lessons  the  direct  oval  and  some  of  its  applications  have  been  almost  exclu- 
sively given  as  drills.  In  the  connected  small  o  just  as  much  freedom  of  motion  is  necessary, 
but  its  operation  should  be  in  almost  a  straight  line  toward  the  right,  thus  developing  the 
application  of  lateral  movement  used  in  such  small  letters  as  m,  n,  o,  u,  w. 

The  small  o  drill  above  should  be  practiced  a  few  minutes  every  day  during  at  least 
the  first  three  months  of  a  course  in  muscular  movement  writing.  It  can  be  made  a  very 
interesting  drill. 

In  connection  with  this  drill  we  urge  teachers  who  have  never  tried  the  plan  to  use  what 
we  might  term  a  conversational  count.  Walk  about  the  room  in  time  to  the  count  of  the 
letter,  and  in  passing  from  desk  to  desk  criticize  the  work  being  done  by  students  in  the  same 
rhythm.  Supposing  that  passing  down  an  aisle  one  student  is  making  the  o  too  large,  another 
is  not  closing  it  at  the  top,  another  is  using  a  slow,  dragging  movement,  another  is  making  a 
narrow,  flat  letter,  and  still  another  is  bending  over  the  desk  too  far,  the  criticisms  would 
be  as  follows:  Make  'em  smaller,  make  'em  smaller;  close  'em  up,  close  'em  up; 
slide  along,  slide  along;  round  'em  out,  round  'em  out;  sit  up,  sit  up.  Each  criticism 
or  admonition  may  be  repeated  until  the  error  has  in  a  measure  been  corrected.  The  influ- 
ence will  not  be  lost  upon  the  rest  of  the  pupils,  but  those  who  have  been  making  the  same 
errors  will,  almost  unconsciously,  show  a  marked  improvement.  Home  students  who  are 
endeavoring  to  master  a  good  style  of  writing  without  the  aid  of  a  teacher  may  use  the  same 
plan  in  counting  as  they  practice. 

Make  page  after  page  of  the  connected  small  o.  Keep  it  up  until  you  can  make,  with  an 
easy,  sliding  movement,  and  nearly  as  well  as  the  copy,  more  than  one  hundred  to  the  min- 
ute.    That  is  by  no  means  fast,  but  while  permitting  good  form  it  is  fast  enough  to  force 

light  movement. 

To  save  paper,  the  small  o  may  be  made  on  the  lines,  between  the  lines,  and  across  the 
lines.  The  plan  of  writing  across  the  lines  is  greatly  to  be  commended  and  encouraged  as 
tending  to  develop  lightness  and  freedom  of  movemeuU 
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Drill  10. 

Preparatory  to  practice  on  drill  10,  test  the  movement  by  moving  the  pen  in  the  air 
in  the  direction  of  the  first  stroke.  Start  the  motion  below  the  base  line,  and  as  the  pen 
moves  rapidly  upward  let  it  strike  the  paper  at  the  beginning  point.  Drive  the  pen  through 
the  exercise  rapidly  and  lightly.  Do  not  make  less  than  three  connected  m's  before  lifting 
the  pen,  and  make  more  as  soon  as  you  have  ability  to  make  them  well.  You  will  make  the 
letters  too  large,  irregular  and  awkward  at  first,  and  you  will  have  trouble  with  the  union 
(connecting  lines),  but  never  mind,  keep  right  on.  All  is  well  that  ends  well,  and  you  will 
succeed  if  you  persevere. 

Not  less  than  twenty  completed  exercises,  or  sixty  small  m's  should  be  made  to  the 
minute. 

Bear  in  mind  that  an  under  stroke  follows  each  m,  the  m  proper  beiug  made  with  an 
over  stroke. 

Count  1,  2,  3,  1,  2,  3,  1,  2,  3,  or  1,  2,  3,  4,  5,  6,  7,  8,  9. 


Drill  11. 

For  small  m  a  count  of  three  is  used,  and  in  the  n  a  count  of  two ;  thus  the  count  for 
drill  11  will  be  1,  2,  1,  2,  1,  2,  1,  2,  etc.  Or  for  four  connected  letters,  1,  2,  3,  4,  5,  6,  7,  8. 
Belatively  the  speed  should  be  the  same  as  in  the  small  m  drill. 


Drill  12. 

Here  is  our  first  word  drill.     Take  care  of  the  movement  and  the  letters  will  take  care  of 
themselves.     Do  not  neglect  the  study  of  the  motion  and  its  application  to  the  form  to  be  made. 
Write  the  word  Annum  at  the  rate  of  sixteen  or  more  words  to  a  minute. 


Drill  13. 
Write  the  word  Common  at  the  rate  of  about  eighteen  to  the  minute. 


Drill  14. 
It  is  expected  that  these  word  drills  will  be  treated  as  movement  exercises,  and  that  the 
repetition  of  each  word  until  a  page  or  more  has  been  written  will  not  only  bring  about  a 
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marked  improvement  in  the  appearance  of  the  writing  but  vnll  also  improve  muacalar  action. 
Do  not  neglect  to  give  attention  to  the  muscles  of  the  arm. 


Drill  15. 

Drill  1 "/  may  be  used  in  developing  small  1  and  corresponding  loops  of  small  1),  h,  k,  and 
f,  as  well  i\R  small  e.  The  object  of  tlie  oval  as  a  preparatory  drill  is  twofold:  First,  to 
force  the  hand  to  move  lightly  and  quickly,  and  second,  to  lead  the  motion  in  the  direction 
of  the  letter  itself.     This  is  a  good  drill  to  practice  often. 

Capital  M  is  a  letter  that  affords  splendid  opportunity  for  the  development  of  movement^ 
and  drill  16  leads  up  to  it.  For  this  drill  count  1,  2,  3,  4,  5,  6,  7,  and  make  twenty-five  of 
the  complete  drills  to  the  minute.     Compare  your  work  with  the  copy. 


Drill  16. 

Study  the  capital  M  closely  before  trying  to  make  it.  Compare  the  parts  in  their  rela- 
tion as  regards  height,  slant  and  width.  Make  about  forty  letters  to  the  minute,  and  count 
1,  2,  3,  4  for  each  letter. 


Drill  17. 


Drill  18. 

In  the  capital  M  a  count  of  four  is  used.  There  is  cne  count  less  in  the  capital  N.  In 
practice  work  from  fifty  to  sixty  of  these  letters  should  b^  made  to  the  minute.  No  special 
effort  should  bo  made  to  form  a  loop  at  the  junction  of  the  first  and  last  parts  of  capital  N. 
Let  that  part  of  the  letter  take  care  of  itself,  but  in  size  and  general  proportions  the  copy 
given  should  be  closely  imitated. 

Remember  that,  with  a  slow,  dragging  or  cramped  movement,  nothing  of  lasting  value 
can  be  accomplished  in  penmanship  development. 

It  would  be  well  for  the  learner  to  practice  on  easy  words  at  this  stage  of  the  work,  fol- 
lowing the  plan  of  drills  12, 13  and  14.  It  may  be  well  to  connect  the  last  part  of  each  capital 
with  the  small  letter  following  as  soon  as  uniform  movement  can  be  applied  to  the  capitals  as 
given  in  drills  17  and  18« 
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Drili^19. 

The  small  a  is,  in  the  main,  a  reduced  copy  of  the  capital  A,  and  the  first  parts  of  small 
d  and  g  are  identical  with  small  a.  Fix  the  resemblance  in  the  mind;  it  will  help  you.  In 
bnsiness  writing  it  is  best  to  make  the  looped  small  d.  It  is  jast  as  legible  and  much  faster 
than  the  stem.  The  loop  to  small  g  should  be  made  without  finger  motion.  We  favor  the 
blunt  style  in  small  g  and  y  when  they  are  final  letters  in  a  word.  The  small  g  thus  made  is 
identical  with  the  figure  9. 

Practice  each  letter  in  groups  until  a  decided  improvement  is  seen.  Practice  speed — ^from 
seventy  to  eighty  good  a's  and  about  sixty  of  small  d  and  g  to  the  minute. 


Drill  20. 

Study  the  relation  of  the  loop  to  the  oval,  as  shown  in  the  first  line  of  drill  20. 

The  letters  given  here  are  of  about  the  right  length  for  average  business  writing.  There 
is  a  slight  chocking  of  the  motion  on  the  downward  strokes,  but  not  enough  to  stop  the 
motion  at  the  base  line.  After  a  little  practice  loops  as  good  as  the  above  in  groups  of  five 
should  be  made  at  the  rate  of  from  125  to  150  to  the  minute. 

The  Spencerian  forms  of  small  letters  have  been  mainly  followed  in  the  copies  given, 
departures  being  made  only  when  more  abbreviated  or  rapid  forms  seemed  essential.  In 
small  r  and  p  following,  forms  are  given  that  are  mainly  used  by  the  best  business  penmen, 
because  of  the  rapidity  with  which  they  can  be  made. 


Drill  21. 


The  first  stroke  in  small  r,  above  given,  is  very  much  like  the  first  part  of  small  m  or  n. 
The  downward  stroke  is  retraced  to  a  point  about  one-fourth  of  a  space  above  the  first  part; 
a  atop  (hardly  noticeably)  and  a  dot  are  made  before  the  swinging  curve  to  the  next  letter* 


«42  SBLF'IXSTRVCTtOX  IS  MODERS  WRITISG. 

Chwe  ftudj  of  the  farm  vbile  pactking  will  be  necesfiur.  After  its  mafterr.  one  himdred 
coniMicted  lettecE  to  the  minate  will  he  a  good  rate  of  speed.  The  first  fewnuls  wiH  irnqnei- 
UmuMj  be  discoaragiDg,  hut  faithful  pnu^tiee  wiD  be  rewuded.     Stick  to  iu 

Pnctict  tyt^  in  the  word  error,  from  twemj  to  twenty-four  w<»ds  to  m  mincie. 

Cactiox  to  the  Sttdext. — ^Xerer  begin  to  pracdoe  until  job  are  Fnre  too  know  how  to 
practice.  Langaid,  thongfatleas  practice  should  be  aroided.  Pat  amlntion^  pot  energy,  put 
the  fire  of  determined  will  bdiind  your  practice,  and  the  resolta  wiU  be  aatcmishing.  Take 
adrantage  of  all  farorable  conditicMis.  Keq>  not  only  the  muades  of  the  right  aim  in  a 
relaxed  condition,  bat  gaard  against  tense  masdes  in  any  part  of  the  body.  Keep  the  side  of 
the  hand  and  the  wrist  free  from  the  desk;  keq>  the  right  arm  well  oat  from  the  side;  keep 
the  right  hand  in  front  of  the  eres;  keep  a  right  an^e  at  the  right  dhow,  and  remember 
that  the  propelling  power  is  located  badL  of  the  right  elbow.  If  yon  think  yoa  are  in  a  good 
position  for  writing,  test  the  morement  withoat  toaching  the  pen  to  the  paper,  and  whfle 
doing  tliis«  study  the  conditions  under  which  yoa  are  trying  to  work.  Be  sure  yoa  are  right 
before  yoa  go  ahead. 


Drill  22. 

In  the  aboTe  is  given  a  particularly  excellent  drill,  to  be  made  with  pure  muscokr 
moTement. 

From  sixty  to  gixty-six  connected  letters  should  be  made  to  the  minute.  Make  frequent 
comparisons  and  write  a  page. 

Reverse  Oval  and  Application. 

An  application  of  the  reverse  oval  motion  is  made  in  forming  the  capital  J.  Study  nxmi- 
ber  23.  The  reverse  oval,  it  must  be  understood  begins  with  an  upward  stroke  on  the  left 
side.     I^fore  attempting  the  capital  J  make  reverse  ovals  four  or  five  minutes,  and  if  the 

ft 

movement  is  then  li^ht  and  uniform,  this  copy  may  be  safely  practiced.     The  oval,  in  con- 
nection with  capital  J,  is  used  as  a  driving  force. 

opo^o^opOQO 

Drill  23. 

Make  the  oval  in  a  count  of  six,  lift  the  pen  from  the  paper  at  the  top,  and  withoat 
checking  the  motion,  swing  the  pen  in  its  natural  course  in  the  air  to  the  right  and  below  the 
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base  to  the  point  of  contact  with  the  paper  in  starting  the  letter.  Do  not  stop  the  motion, 
but  strike  the  paper  in  an  upward  course  at  full  speed  for  the  beginning  stroke  of  J.  If  the 
explanation  of  applied  motion  is  not  fully  understood,  study  it  until  it  is,  and  then  fill  at 
least  a  half  page  with  the  copy. 

Do  not  neglect  the  form,  but  note  carefully  the  following  points:  The  J  should  begin 
with  an  upward  stroke  from  a  point  just  below  the  base  line;  the  turn  at  the  top  should  be 
round ;  the  upper  part  should  be  about  one  space  longer  and  twice  the  width  of  the  lower 
part. 


Drill  24 
This  copy  is  given  as  a  drill  on  both  movement  and  form.     From  the  beginning  stroke  of 
J  to  the  finishing  stroke  of  s  the  pen  should  not  be  lifted.     Write  the  word  from  beginning 
to  end  with  a  steady,  light  and  uniform  movement.     Eighteen  or  twenty  words  to  the  minute 
will  be  a  fair  rate  of  practice  speed. 


Drill  25. 


The  count  for  this  drill  is  1,  2,  3,  4,  5,  6,  7,  8;  two  for  the  capital  I  and  six  for  the  oval 
drill.  Capital  I  begins  in  same  manner  as  capital  J,  but  the  upper  part  is  narrower.  Write 
fifteen  or  twenty  lines  of  this  copy  before  passing  to  the  next. 


Drill  26. 


Not  less  than  fifty  of  this  capital  to  the  minute.     The  count  is  two  for  each  letter. 

Drill  27. 
The  angular  finish  in  this  letter  is  of  especial  value  when  small  letters  follow,  as  shown 
in  the  following  line: 


Drill  28. 
This  is  a  medium  hand,  but  it  is  often  necessary  to  write  more  compactly.     Other  words 
in  which  the  small  letters  already  practiced  are  used,  may  be  introduced  for  practice. 


Om  BpM»  latter  OiillB. 


Knanch  attflntinn  has 


Drill  30. 
V  hM!n  piveD  to  moveoient  develODiDent.  moTement  aDE 
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DBILL82. 


Drill  88. 


Drill  84. 


Drill  85. 


Drill  86. 


Drill  87. 

Definiteness  is  essential  in  business  writing.  There  should  be  a  definite  starting  point 
and  a  definite  ending  point  in  every  letter.  Every  curve  and  every  loop  should  be  definite 
and  have  a  definite  place  in  the  process  of  construction.  In  studying  the  forms  of  the  letters 
here  given,  bear  this  in  mind.  Capital  B  may  end  in  a  dot,  as  shown  in  the  greater  number 
of  the  letters  given  above,  and  it  may  end  in  an  angular  turn,  furnishing  a  connective  stroke 
for  the  letters  following. 

The  count  for  capital  B  is  1,  2,  3,  and  a  fair  practice  speed  is  fifty  to  the  minute. 

To  Believe  Husoolar  Tension. 

It  is  often  an  advantage  to  go  over  the  path  of  the  letters  or  exercises  with  the  pen  in 
the  air.  This  method  is  especially  helpful  to  a  student  whose  muscles  are  hard  and  who  finds 
difiSculty  in  overcoming  the  tendency  to  keep  the  muscles  of  the  arm  and  body  in  a  rigid 
condition.  This  plan  has  been  suggested  in  former  paragraphs,  and  we  oonsider  it  of  sufij- 
cient  importance  to  receive  emphasis  here. 
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Another  plan  which  the  author  has  recently  found  helpful  to  students  who  write  with 
strained  muscles,  is  to  place  a  paperweight  on  the  paper,  and  write  with  the  left  arm  hang- 
ing at  the  side.     Under  this  plan  the  tension  on  the  right  arm  is  relieved  at  once. 

Still  another  plan  to  relieve  this  tension  so  common  among  beginners,  is  to  select  some 
easy  drill  like  small  o  or  m,  and  make  it  across  the  lines  of  the  paper  while  keeping  the  eyes 
fixed  upon  some  object  at  a  distance  and  on  a  level  with  the  eyes  when  the  body  is  fairly  erect. 


^^^^^^^o^^^c/y 


.^^^^^-^^fy^T^ 


Drill  38. 


In  twelve  of  the  business  capitals  we  have  the  fish-hook,  or  small  loop  beginning.  Most 
pupils  find  this  style  of  starting  the  capital  letters  somewhat  difficult  at  first,  but  when  fully 
mastered  it  becomes  a  favorite.  It  is  of  sufficient  importance  to  be  given  considerable  study 
and  practice. 

A  careful  study  and  comparison  of  these  capitals  will  show  that  in  F,  Q,  W,  X,  and  Z 
the  main  downward  strokes  are  curved  much  more  than  in  H,  K,  M,  and  N,  while  in  U,  V, 
and  Y  compound  curves  are  used  in  these  main  strokes. 


:^^:^:?/'9^9^9^^9r'9^ 


/^^  7^ 


TlflflflTlAKyi^A 


Drills  39  to  43. 

Work  faithfully  on  every  letter.  Repeat  the  form  of  each  letter  over  and  over  until  decided 
improvement  can  be  seen.  Make  frequent  comparisons.  Study  length,  breadth,  curves  and 
connections  closely. 

Rate  of  practice  speed  to  the  minute,  F,  sixty;   H,  thirty-five  to  forty;   M,  forty-five 

to  fifty-five;  N,  sixty. 
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Drills  44  to  47. 

Rate  of  practice  speed,  Q,  thirty-seven;  U,  fifty-six;  V,  sixty-eight;  W,  forty-four  to 
the  minute. 

Points  to  Observe. — Capital  Q  is  the  enlarged  form  of  the  figure  2.  The  last  parts  of 
capitals  XT,  V,  and  W  are  shorter  than  the  other  parts,  and  the  first  main  strokes  in  U  and  V 
are  exactly  alike.  In  making  capital  W  check  the  motion  a  little  ut  the  base  line  in  the  first 
main  downward  stroke,  as  this  will  aid  in  the  construction  of  the  first  part. 


Drills  48  to  50. 


Drill  51. 


Drill  52. 


Drill  53. 


PWI-L64. 
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See  how  lightly  you  can  carry  the  pen  over  the  paper.  Sarely  let  the  points  of  the  pen 
touch  it.  Make  a  test  of  the  movement  with  the  pen  above  the  paper,  and  when  fully  ready 
for  action  make  from  sixty  to  seventy  good  letters  to  the  minute. 


^  jf  ^ 


DRnLX.55. 


Do  not  make  the  beginning  part  too  high ;  it  should  be  but  little  more  than  two-thirds 
the  entire  height  of  the  letter.  Note  particularly  that  the  last  part  curves  over  the  top  of 
the  main  (first)  part  without  touching  it.  Time  and  hard  work  will  be  important  factors  in 
developing  this  letter.  Bo  oamest,  be  faithful.  The  count  is  1,  2,  3,  4,  and  about  forty-five 
letters  should  be  made  to  the  minute. 


Drill  56. 


Make  a  few  letters  in  the  air  as  a  preliminary  movement  drill  before  beginning  active 
work.  As  will  be  readily  seen,  nearly  all  the  main  oval  part  is  at  the  left  of  the  beginning 
stroke.  The  count  is  two,  and  from  fifty  to  sixty  letters  should  be  made  to  the  minute. 
Make  a  full  page  and  practice  steadily,  not  spasmodically. 


Drill  57. 


This  letter  is  a  good  movement  drill.  (Jouni  three,  and  be  sure  to  connect  the  last  part 
with  the  first,  in  a  loop  a  little  above  the  center  of  the  letter.  From  forty-five  to  fifty  good 
letters  should  bo  made  to  the  minute. 


•  Business  Pigures. 

Nothing  within  the  range  of  business  writing  is  more  important  to  the  average  book- 
keeper or  office  clerk  than  good  figures.  In  many  lines  of  accounting  thousands  of  business 
figures  are  made  without  the  writing  of  a  single  word. 

This,  in  a  measure,  is  true  in  many  branches  of  statistical  work  connected  with  railroad 
bookkeeping  where  headings  are  printed  and  page  after  page  is  filled  with  figures.  The  first 
requisite  is  legibility,  and  its  importance  cannot  be  emphasized  too  much.  While,  in  writing 
the  letters  in  a  word,  each  may  be  known  by  the  context,  in  making  figures,  each  must 
depend  upon  itself  for  legibility.  How  importuiit  then  that  each  figure  should  be  so  formed 
that  its  value,  in  a  group  or  by  itself,  cannot  bo  mistaken. 
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For  SniDY.  Foe  Practicb. 

Figujes  Bhould  bo  maiJe  small.  Students  sometimes  think  that  largo  figures  are  necesBarily 
the  plainest,  but  such  is  not  the  case.  Kxamino  carefully  the  diagram  presented  herewith. 
At  the  loft  are  figures  that  are  absolutely  plain;  one  could  not  bo  mistaken  for  another,  and 
yet  their  extreme  size  in  the  space  in  which  they  are  placed  make  them  difficult  to  read.  At 
the  right  are  the  same  figures,  made  no  better,  but  a  groat  deal  smaller.  Please  note  care- 
fully the  fact  that  these,  surrounded  as  thoy  are  by  white  paper,  and  much  smaller,  are  much 
inoro  legible,  oven  at  a  distance,  than  are  tho  largo  figures  at  the  left. 

Students  who  have  practiced  in  copybooks  havo  almost  invariably  acquired  the  habit  of 
making  figures  three  or  four  times  too  large.  Those  that  we  present  for  models  from  which 
to  practice  are  large  enough  for  ordinary  use.  If  occasion  demands,  it  will  be  easy  to  maks 
tho  figures  larger.  One-eighth  of  an  inch  is  perhaps  high  enough  for  ordinary  figures,  while 
In  Bomo  places  it  would  be  udvantagoous  to  make  thom  oven  smaller. 
Form. 

Nangiit,  a  disconnected  small  o,  always  closed  at  the  top;  one,  a  plain  oblique  straight 
line;  two,  a  small  loop  or  a  dot  in  beginning,  a  full  right  curve  to  base,  and  a  small  loop  flat 
on  base;  three,  beginning  with  dot,  upiier  ])art  about  one-third  entire  size,  made  with  a  great 
deal  of  side  motion;  four,  obliquo  straight  line,  horizontal  straight  line  finished  with  a  slight 
left  curve  extending  a  little  above  the  first  part  and  resting  on  the  base  line;  five,  beginning 
with  plain  downward  oblique  line,  well  rounded  in  main  part,  and  with  the  horizontal  line 
at  top  always  connected  with  first  part;  six  may  extend  abovo  the  other  figures,  and  should 
always  be  finished  with  a  small  loop,  the  finishing  point  being  brought  to  base  line  each  time. 
There  are  no  angles  in  the  form  of  seven  given  here.  A  more  graceful  form  could  havo  been 
produced  had  two  angular  turns  been  made,  one  at  extreme  upper  left  and  other  at  extrem* 
upper  right  point,  but  such  a  foriji  sacrifices  speed  while  gaining  nothing  in  legibility.  Fig- 
ure seven  extends  below  the  base  line.  Our  figure  eight  begins  at  the  upper  left  side,  while 
Kome  who  make  this  figure  well  begin  on  iqiposite  nide.  The  npper  part  of  figure  nine  resM 
QD  base  line,  with  stem  extending  below.     Close  tho  upper  part. 
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How  to  Pnetiee. 

la  nuJdDg  the  figure  one,  draw  the  h&Dd  toward  yon  with  a  qoick,  light  motion,  sliding 
on  the  third  and  foarth  fingers.  Umformity  in  height  and  slant  ue  the  two  important 
points  to  observe. 

The  development  and  application  of  a  lateral  oval  motion  will  aid  in  the  constmction  of 
the  figure  two.  In  making  the  figare  two  in  class  drill  a  count  of  three  should  be  used, 
1,  2,  3,  1,  a,  3,  etc.,  or  dot,  2,  3. 

Notice  the  exercise  preceding  the  figure  three.  The  motion  used  in  that  exercise  will 
produce  a  good  figure  three  if  properly  applied;  X,  2,  3,  or  dot,  3,  3  is  Uie  connt  nsed. 
A  count  of  three  is  also  used  in  four  and  five,  but  for  six,  seven  and  nine,  a  count  of  two. 

Several  lessons  should  be  given  to  drilling  on  the  figures  singly  before  grouping  them, 
but  as  soon  oh  the  forms  are  mastered  and  the  student  can  make  them  at  a  fur  rate  of  speed, 
it  is  best  to  drill  in  a  miscellaiieous  order  somewhat  as  follows:  I,  0,  3,  C,  9,  8,  5,  4,  3,  0,  9, 
fi,  7,  2,  8,  ;t,  .%  5,  «,  1),  2,  1,  5,  8,  G,  9,  5,  -I,  C,  0,  3,  7,  8,  otc.  No  particular  order  is  necee- 
sary,  hut  the  aim  should  be  to  repeat  one  figure  as  often  as  another. 

Sata  of  Speed. 

Figures  taken  singly,  150  naughts,  175  ones,  80  twos,  75  threes,  80  fours,  75  fives,  100 
sixes,  95  sevens,  90  eighta  and  100  nines  per  minute.  Figures  taken  promiscuously,  not 
less  than  ninety-five  good  figures  to  the  minute.  This  rate  can  be  increased  materially  by 
repeated  effort.     Persistence  brings  success.     Practice  steadily  and  faithfully. 
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EXPLANATION  OP 
ALPHABET. 

The  coiisonantB  in  the  firat 
line  are  written  from  left  to 
right;  those  in  the  second  line 
downward.  The  two  signs  for 
s  and  that  for  ah  are  written 
downward,  while  those  for  th 
are  written  upward. 

The  group  of  vowels  6,  aw, 
o  is  spoken  of  iie  the  "downward 
hook";  the  group  li.  So,  oo,  aB 
the  "upward  hook." 

For  the  syllables  given  in  the 
table  of  blended  consonants, 
write  the  sign  shown  in  the  sec- 
ond column. 

Writ«  tlib  sounds  of  each 
word  and  omit  all  silent  letters; 
thus  for  eight  write  d/;  fpr  dough 
write  di. 
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ITS  VALUE  AND  USE. 

IT  IS  strange  that  the  origin  of  two  of  the  greatest  instrumentalities  that  have  made  for 
civilization,  and  have  been  so  potent  a  factor  in  the  progress  of  the  human  race— writing 
and  shorthand  writing— is  wrapped  in  entire  obscurity.  The  origin  of  writing,  as  of 
shorthand,  is  involved  in  uncertainty,  although  many  ingenious  hypotheses  have  been  advanced 
by  learned  philologists  attempting  to  locate  definitely  the  time  in  the  development  of  the  world 
when  man  first  communicated  with  man  by  the  aid  of  written  signs,  and  when  the  first 
attempt  was  made  to  record  such  utterances.  This  much,  however,  is  certain,  communica* 
tion  by  signs  is  almost  as  ancient  as  speech  itself. 

Shorthand — ^When  First  Introdnoed. 

When  shorthand  was  first  used  has  been  the  theme  of  writers  for  many  generations,  some> 
attempting  to  trace  it  back  to  the  time  of  the  Phoenicians  and  the  Hebrews,  but  the  views  of 
these  writers  are  unsupported  by  history.  Passages  from  the  Bible  and  the  apocryphal 
fourth  book  of  Ezra  have  been  quoted  as  authority  for  such  an  assumption,  notably:  ^'Mj 
tongue  is  the  pen  of  a  ready  writer^^;  "When  Jeremiah  called  Baruch,  the  son  of  Neriah,  and 
Baruch  wrote  from  the  mouth  of  Jeremiah  all  the  words  of  the  Lord  which  he  had  spoken 
unto  me  with  his  mouth,  and  then  wrote  them  with  ink  in  the  book."  While  it  is  reasonable 
to  suppose  that  Baruch  wrote  from  dictation — taking  the  words  from  the  mouth  of  Jere- 
miah— the  assumption  that  he  wrote  shorthand  would  hardly  be  tenable.  Frequent  mention 
is  made  in  the  literature  of  those  days,  of  the  ** ready  writer'*  or  '* quick  writer,'*  which 
naturally  leads  us  to  believe  that  there  were  in  those  times  persons  who  followed  the  profession 
of  amanuensis,  and  it  would  be  logical  to  suppose  that  they  used  some  brief  signs  in  order  to 
facilitate  their  work;  but  that  there  was  a  system  of  shorthand  writing,  as  we  now  know  it,  is 
hardly  probable. 

If  such  a  valuable  art  as  shorthand  writing  had  been  known  at  that  time  some  mention 
of  it  surely  would  be  found  in  the  literature  of  the  people,  but  nowhere  in  the  writings  of  the 
Jews  before  the  birth  of  Christ  do  we  find  any  allusion  to  it.  On  the  other  hand,  after  th« 
birth  of  Christ,  frequent  mention  is  made  of  "competent  quick  writers.'' 
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Proarenus  in  Eunapius  said:  "I  wish  that  quick  writers  be  given  to  me, and  assigned  to 
a  place  before  the  eyes  of  all,  that  they  may  daily  note  down  the  sentences  of  Themes,  while 
this  day  I  want  them  to  follow  me  word  for  word." 

Mr.  Norman  P.  Heffley's  translation  of  ^^Geschichte  nnd  Literatnr  der  Gre^chwindschieib- 
kunst  von  Dr.  Julius  Woldemar  Zeibig"  (Ancient  and  Mediaeval  Shorthand),  after  review- 
ing the  assertions  of  different  writers  on  the  antiquity  of  shorthand  writing,  says: 

Shorthand  the  Servant  of  Oratory. 

^'If  we  consider  what  value  and  significance  the  art  of  oratory  had  in  Greece,  that  it  wa? 
the  constant  companion  of  statesmanship;  if  we  consider,  which  is  undoubtedly  the  case, 
that  mention  was  made  in  writings  of  the  ancients  and  by  the  commentators  on  the  same,  of 
all  particulars  regarding  public  orators, — then  it  is  equally  sure  that  so  powerful  an  innova- 
tion as  shorthand  writing,  the  best  servant  of  oratory,  would  have  been  mentioned,  not 
merely  incidentally,  but  specifically,  if  this  art  had  really  been  invented  and  practiced  in 
Greece  before  the  days  of  Cicero. 

"Primarily  let  us  ask,  if  a  contemporary  of  Xenophon  knew  anything  about  tachygraphy, 
how  is  it  that  no  one  alluded  to  this  art?  We  have  not  found  a  passage  from  which  proof 
against  the  existence  of  this  art  can  easily  be  adduced.  We  alluded  to  the  words  of 
Thucydides:  *As  respecting  speeches  made  by  the  individuals  either  when  they  are  about  to 
begin  war,  or  when  they  are  fairly  in  it,  it  was  difficult  for  me  to  retain  in  the  memory  with 
accuracy  that  which  had  been  spoken  and  heard  by  myself,  as  well  as  that  which  was  reported 
to  me  from  other  places;  but  as  the  individuals,  according  to  my  opinion,  seem  to  have 
spoken  most  appropriately  upon  the  subject  in  question,  I  shall  here  give  as  near  as  possible 
the  whole  meaning  or  sense  of  what  was  said. ' " 
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In  about  the  year  63  B.C.  tachygraphy  was  known  and  practiced  in  Borne.  It  has  been 
claimed  that  Oicero  was  the  founder  of  shorthand,  but  history  does  not  support  the  claim. 
It  is  easy  to  believe  that  he  furthered  the  art  to  the  best  of  his  ability  because  of  the  advan- 
tages it  offered  him,  but  undoubtedly  to  Marcus  TuIIius  Tiro,  the  freedman  and  friend  of 
Cicero,  belongs  the  honor  of  having  invented  the  system  of  shorthand  writing  which  has  been 
preserved  to  us  in  the  Tironean  noteis,  our  knowledge  of  which  is  gained  from  the  wax  tablets 
which  were  in  general  use  by  the  Romans  at  that  time. 

Among  his  contemporary  practitioners  of  the  art  were  Vipsanius  Philargyrus,  a  freedman  of 
Marcus  Vipsanius  Agrippa;  Aquila,  a  freedman  of  Gains  Cilnius  Maecenas. 

Pliny  the  younger  relates  of  Pliny  the  elder,  that  he  constantly  had  a  writer  at  his  side. 

From  the  decline  of  the  Tironean  notes  until  the  sixteenth  century  stenography  in  its 
true  sense  was  not  known.     During  the  Middle  Ages  nothing  was  heard  of  shorthand. 

Bright's  Method  of  Shorthand. 

In  Elizabeth's  time,  1588,  a  work  on  shorthand  writing  by  Timothe  Bright,  "Doctor  of 
Phisike,"  was  brought  out,  entitled  "Characterie — an  arte  of  shorte,  swifte  and  secrete  writ- 
ing by  character."  Dr.  Bright  was  a  well-known  physician  of  his  day,  was,  for  a  time,  physi- 
cian in  St.  Bartholomew's  Hospital,  London,  and  later  a  rector  of  churches  at  MetLley  and 
Berwick-in-Elmet,  in  Yorkshire.  He  is  also  known  as  the  author  of  several  medical  and 
religious  works.     His  system  of  shorthand  was  dedicated  to  Queen  Elizabeth. 

Bright's  method  was  very  crude  and  wholly  incapable  of  accomplishing  the  purpose  for 
which  it  was  invented.     The  following  are  the  alphabetical  signs  used : 

iifinnrninrrTT 

abodefghi     Imnopr     s     t     u 

**K"  and  **q''  were  represented  by  the  same  sign  as  **c."  Although  the  system  was  not 
alphabetical,  the  author  alludes  to  the  signs  as  such.  Each  character  was  given  four  slopes, 
and  there  were  twelve  ways  of  varying  the  base,  thus  forty-eight  words  could  be  written  with 
each  letter  of  the  alphabet  by  varying  the  base. 

Bales'  System  of  Shorthand. 

Two  years  after  Bright's  treatise  appeared,  Peter  Bales,  a  teacher  of  penmanship,  brought 
out  a  work  on  shorthand,  of  which  ho  stated,  a  knowledge  may  "easily  be  attained  by  one 
moneth's  studie,  and  performance  by  one  moneth's  practice."  Thus  we  find  a  precedent  for 
the  "short-term"  method  of  stenography  at  almost  the  inception  of  the  art,  a  question  which 
has  ever  since  been  the  cause  of  dissension  and  wrangle  among  its  teachers  and  promulgators. 

Willis'  System. 

The  next  candidate  for  honors  in  shorthand  authorship  was  John  Willis,  a  Bachelor  of 
Divinity  who,  in  1502,  published  anonymously  at  London,   "The  art  of  stenographioi 
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k£i^^\\\r\g  by  pUine  and  certaiiie  BnleB,  to  the  Capacitia  of  the  meanest,  and  for  the  use  of  aO 
profenons.  The  way  of  Compendions  writing.'*  To  this  author  is  due  the  credit  for  using  s 
tme  stenographic  alphabet.  Willis  discarded  snperflnoos  letters,  and  thus  paved  the  way 
for  the  phonetic  representation  of  words.  "In  CTerj  word/'  he  said,  "those  letters  are  to  be 
omitted  which  are  rarely  or  not  at  all  found,  whether  they  be  vowels  or  consonants."  Later 
this  author  published  another  work  under  his  own  name,  entitled,  "Spelling  Characterie." 
This  system  had  quite  a  vogae  for  a  time,  for  it  passed  through  ^.hirteen  or  more  editions. 

In  1618  a  work  entitled,  "An  Abbreviation  of  Writing  by  Character/'  in  which  new 
diaracten  were  chosen  for  most  of  the  letters,  was  brought  out  by  Edmond  Willis. 

Other  Systems. 

After  the  success  of  Willis'  system  no  fewer  than  half  a  dozen  systems  were  published 
before  the  advent  of  "Semography"  by  William  Cartwright,  printed  in  1642  by  Jeremiah 
Rich,  his  nephew.  This  system  attained  great  prominence,  and  several  modifications  of  it 
were  brought  out  by  different  authors. 

Following  in  Cartwright's  path  William  Mason,  thirty  years  later,  published  "A  Pen 
Pluck'd  from  an  Eagle's  Wing."  Many  imitators  of  Mason  sprang  up,  and  it  was  from  the 
system  of  this  author,  "La  Plume  Volante,"  published  about  1720,  that  Thomas  Gumey  got 
the  material  which  he  used  in  his  work  as  a  stenographer.  Extending  over  the  next  one 
hundred  and  thirty  years,  twenty  editions  of  Gumey's  works  were  issued. 

In  1767  the  system  of  shorthand  invented  by  John  Byrom,  a  fellow  of  the  Royal  Society, 
was  published.  The  title  of  this  book  was  "The  Universal  English  Shorthand,"  and  it  was 
published  some  time  after  Byrom 's  death.     It  is  still  used  to  some  extent  in  England. 

In  1778  Dr.  William  Fordyce  Mavor  published  a  system  which  he  afterward  rerised 
and  republished  under  the  title  of  "Universal  Stenography."  This  system  became  very 
popular,  passing  through  ten  editions,  and  is  still  used  by  a  few  writers  in  London. 

Following  Byrom,  Samuel  Taylor  published,  in  London,  1786,  a  system  which  marked 
another  era  in  stenographic  literature.  This  system,  like  many  of  its  predecessors,  became  very 
popular,  and  inspired  with  ambition  numerous  imitators.  It  was  modified  by  Odell,  Harding, 
Gould,  and  others,  and  in  this  form  passed  through  many  editions.  Isaac  Pitman,  whose 
work  is  mentioned  later,  was  a  writer  of  Taylor's  system  for  seven  years  previous  to  the  pub- 
lication of  his  work.  Mr.  Jacob  Pitman,  in  giving  a  l)iographical  sketch  of  his  brother  ^saac 
before  the  Victorian  (Australia)  Phonetic  Society  many  years  ago,  said:  "During  this 
period  of  his  life  (between  1830-1837)  we  both  wrote  Taylor's  system  as  improved  by  Hard- 
ing." In  many  respects  there  is  a  close  resemblance  in  the  first  alphabet  between  Pitman's 
consonantal  representation  and  in  the  pairing  of  consonants  and  that  of  Taylor.  It  is  not 
unlikely  that  Pitman  received  his  inspiration  from  Taylor's  system. 

In  the  early  development  of  the  art  of  shorthand  writing  the  work  was  done  almost 
exclusively  in  England.     In  Germany  and  France  and  other  European   conntries  phono* 
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graphic  writers  seemed  content  to  adapt  to  their  language  the  systems  devised  in  England. 
Jacques  Cossard  published  the  first  method  in  France  in  1651. 

The  earliest  method  published  in  Germany  was  an  adaptation  of  Shelton's  English  sys- 
tem, in  1679.  The  two  leading  German  systems  of  to-day  are  those  of  Gabelsberger  and 
Stolze.     Stolze's  method  was  not  published  until  seventeen  years  after  its  invention. 

Modem  Shorthand. 

• 

With  the  publication  of  Isaac  Pitman's  shorthand,  entitled  '^Stenographic  Soundhand," 
in  1837,  the  greatest  epoch  in  the  history  of  English  shorthand  began.  Pitman's  shorthand 
may  be  said  to  be  the  first  of  the  really  scientific  instruments  of  rapid  writing  that  have  been 
devised,  and  the  inspiration  of  the  wonderful  development  of  the  art  that  has  taken  place 
since  its  invention.  Through  its  development  by  numerous  adapters,  Pitmanic  shorthand  is 
known,  in  one  form  or  another,  in  every  country  of  the  globe. 

In  1840  Pitman  brought  out  a  new  edition  of  his  shorthand,  in  which  was  introduced 
numerous  changes,  and  the  system  was  called  ** Phonography."  New  editions  were  brought 
out  in  rapid  succession  and  the  system  was  further  developed  and  improved  until  1857,  when 
the  tenth  edition  appeared  with  a  reversal  of  the  vowel  scale.  This  innovation  produced  a 
revolt  among  the  writers  of  the  system.  The  change  was  generally  accepted  in  England,  but 
in  America  phonographers  as  generally  rejected  it. 

The  contest  over  this  bone  of  contention  was  long  and  determined.  Bonn  Pitman,  a 
brother  of  Isaac  Pitman,  who  had  brought  this  system  to  America  in  1855,  adhered  to  the  old 
vowel  scale,  as  did  also  Andrew  J.  Graham  (1854),  and  the  other  phonographic  publishers. 

Of  the  twelfth  edition  Mr.  Pitman  said:  ''We  have  used  up  all  the  stenographic  mate- 
rial,  and,  as  we — who  know  the  system  so  well — believe,  have  used  it  in  the  best  manner. 
If  anyone  can  produce  additional  material — some  stenographic  sign,  any  hook  or  crook  or 
circle  or  straight  or  curved  stroke,  in  any  direction,  that  is  not  employed  in  stenography,  or 
of  which  he  can  show  a  better  use — we  are  willing  to  listen  to  him ;  but  until  some  such 
proposition  as  that  comes  before  us  there  will  be  no  change  in  phonographic  writing." 

Shorthand  in  the  United  States. 

Shorthand  has  been  used  to  some  extent  in  the  United  States  since  its  earliest  publication 
in  England.  During  the  early  days  of  the  republic  a  considerable  number  of  works  based  on 
Qumey's  and  Taylor's  systems  was  brought  out.  After  the  publication  of  Pitman's  pho- 
nography numerous  imitators  of  it  appeared  in  America. 

In  1854  the  first  of  the  Graham  publications  by  Andrew  J.  Graham  appeared,  "The 
Reporters'  Manual,  a  Complete  Reporting  Style,"  which  was  but  the  beginning  of  the  prolific 
promulgation  of  phonographic  literature  of  the  Graham  system.  To  Mr.  Graham 
belongs  the  credit  for  having  so  perfected  the  Pitman  system  as  to  make  it  an  adequate 
instrument  for  reporting  purposes.  The  success  of  Graham's  phonography  was  the  cause  of 
its  being  widely  imitated,  and  at  present  text-books  by  a  large  number  of  different  authors 
are  nublished- 
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In  1807  "Tho  Complete  Phonographer,"  by  James  E.  Munson,  official  stenographer  of 
the  New  York  Superior  Court,  appeared.  Mr.  Mnnson  adopted  the  vowel  scale  used  in  the 
'Henth  edition^'  of  Isaac  Pitman's  Phonography,  as  well  as  nearly  all  the  consonantal  charac- 
ters. Both  Graham's  and  Munson's  shorthand  hare  attained  great  popularity,  and  probably 
are  the  best  known  of  the  American  Pitmanic  systems. 

Some  of  the  well-known  systems  based  on  the  original  Pitmanic  alphabet  are :  Graham, 
Benn  Pitman,  Munson,  Lindsley,  Osgoodby,  Scott-Browne,  Day,  Barnes,  and  Dement. 

Of  another  school  of  authors  using  an  entirely  different  basis  for  their  systems  are: 
Perniu,  Cross,  Sloan  (Sloan-Duployan),  McKee,  and  others. 

Up  to  1893  nearly  all  the  work  of  American  phonographic  authors,  with  the  possible 
exception  of  Cross,  was  done  along  the  line  of  developing  the  Pitmanic  system.  So  it  may  be 
said  that  these  systems  reached  the  acme  of  their  development  many  years  ago.  As  Mr. 
Pitman  had  said,  ^^all  the  stenographic  material  had  been  used,"  thereby  implying  that  if 
there  was  to  be  further  development  along  the  line  of  phonographic  research  and  invention, 
it  would  have  to  be  accomplished  by  different  means  than  that  adopted  in  the  Pitmanic  sys- 
tem and  its  numerous  modifications. 

The  Most  Popular  System  of  To-day. 

In  1893  there  was  introduced  into  this  country  a  system  by  Mr.  John  R.  Gregg,  of  Liver- 
pool, England,  entitled  ** Light  Line  Phonography,"  based  on  longhand.  The  invention  of 
this  may  be  said  to  have  marked  the  beginning  of  the  third  and  most  important  era  in  the 
evolution  of  shorthand  writing.  Phonographers  had  realized  that  the  possibilities  of  a  system 
based  on  the  geometrical  foundation  had  long  since  been  exhausted,  and  that  improvements 
in  that  direction  could  not  be  made,  but  there  was  also  as  full  a  realization  that  the  limit  of 
phonographic  ])erfection  had  not  by  any  means  been  reached.  Therefore  with  the  advent  of 
Gregg  Shorthand  (the  title  Mr.  Orogg  later  gave  to  his  system),  there  sprang  into  existence  a 
new  interest  in  shorthand,  and  a  revolutionary  movement  began  tliat  has  reached  every  part  of 
the  civilized  globe.  There  began  at  once  an  appalling  defection  in  the  ranks  of  Pitmanic 
writers;  sohools  that  for  years  had  taught  one  or  the  other  of  the  Pitmanic  modifications, 
began  to  investigate  and  adopt  the  new  system. 

PITMANIC  SHORTHAND. 


y.     fc^ "^^^^^ -^ — I J  ^ 


l.-v^j  ^.  f  L^^v.-f 
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GRBGG  SHORTHAND. 


r— « 


Mr.  Gregg  struck  out  boldly  on  new  lines.  The  characters  of  his  system  are  taken  from 
ordinary  longhand,  which,  as  the  author  says,  *'in  the  adaptability  to  the  hand  embodies  all 
the  wisdom  of  the  ages. ''  He  uses  neither  position  nor  shading,  but  joins  vowels  and  con- 
sonants in  their  logical  sequence  and  in  the  order  of  their  delivery  in  spoken  language.  Studying 
closely  the  causes  for  the  failure  of  Pitmanic  phonography  to  meet  the  exacting  requirements 
of  a  modern  civilization,  the  author  of  Gregg  shorthand,  through  scientific  research,  became 
convinced  that  shading,  position  writing,  the  innumerable  exceptions  to  rules,  and  the  arbi- 
trary characters  that  abound  in  the  Pitmanic  system  and  its  modifications,  would  have  to  be 
abolished  in  a  system  that  would  endure.  After  exhaustive  experiments  an  alphabet  was 
evolved  based  on  the  fundamental  phonographic  truth,  that  the  value  of  a  letter  or  shorthai>d 
character  is  determined  by  its  combination  with  other  letters  or  characters.  By  the  wise 
selection  of  the  characters  for  the  alphabet,  the  frequent  syllables  or  combinations  of  sounds  in 
the  language,  could  be  expressed  by  one  stroke  of  the  pen,  and  with  the  further  great  advan- 
tage of  securing  a  full  phonographic  representation.  The  following  brief  synopsis  will  sufQce 
to  show  the  closeness  with  which  the  author  adhered  to  great  natural  principles  that  govern 
ordinary  longhand,  and  the  resultant  legibility : 

1.  No  compulsory  thickening;  may  be  written  either  light  or 
heavy. 

2.  Written  on  the  slope  of  longhand,  thus  securing  a  uniform 
manual  movement. 

3.  Position  writing  abolished;   may  be  written  on  unruled 
paper  and  in  one  straight  line. 

4.  Vowels  and  consonants  are  joined  and  follow  each  other  in 
their  natural  order. 

5.  Angles  are  rare;  curves  predominate. 

Gregg  shorthand  has  received  the  highest  scientific  endorsement  ever  given  to  a  system 
of  shorthand,  as  will  appear  from  the  following  taken  from  '^Besearches  on  Movements  Used 
in  writings,"  by  Cloyd  N.  McAllister,  Ph.D.,of  the  Yale  Psychological  Laboratory:  "For 
the  student  of  stenography  the  question  of  speed  is  of  the  greatest  importance.  The  older 
systems  contain  many  characters  that  must  be  made  in  the  direction  of  the  radii  of  quadrant 
IV.  (the  most  difficult).  These  movements  are  very  slow,  requiring  twenty-seven  per  oent 
more  time  on  the  average  than  the  movements  of  quadrant  III.  (the  least  difficult). 

''One  system  of  shorthand  introduced  into  this  country  in  1893,  Gregg  shorthand,  con- 
tains no  characters  that  must  be  made  in  either  quadrant  II.  or  IV.,  and  the  slope  of  the 
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characters  is  such  that  they  lie  very  near  the  middle  of  the  quadrants  L  and  IIL      In 
this  respect,  then,  this  system  of  shorthand  is  the  most  rapid  yet  devised.^'* 

In  spite  of  the  fact  that  Mr.  Gregg  brought  his  system  to  the  United  States  at  a  time 
when  the  country  was  in  the  throes  of  a  financial  panic,  and  that  it  was  met  by  the  most 
violent  opposition  by  the  ultra-conservative  element  of  the  profession,  the  system  sprang 
almost  instantly  into  popularity.  It  is  in  use  at  present  in  a  larger  number  of  commerdal 
and  high  schools  than  any  other.  Its  writers  are  engaged  in  every  branch  of  stenographic 
work  from  amanuensis  to  the  most  difficult  reporting,  where  speed  and  l^ibility  are  indis- 
pensable. 

Future  Prospects  of  the  Shorthand  System. 

The  field  for  shorthand  is  ever  widening  and  with  this  extension  of  its  usefulness,  there 
comes  a  constantly  increasing  demand  for  greater  proficiency.  The  business  men  of  the  United 
States  so  quickly  realized  the  value  of  shorthand  that  almost  anyone  who  called  himself  a 
stenographer  could  obtain  a  situation.  But  of  late  years  the  business  has  steadied  down  to  a 
good  basis  and  the  demand  for  really  first-class  stenographers  is  greater  than  ever  before. 
The  unparalleled  business  expansion  of  the  last  few  years  has  given  an  impetus  to  shorthand 
that  it  has  never  known  before.  In  New  York  last  year  one  of  the  large  typewriting  concerns 
placed  over  5,000  stenographers  in  positions,  the  salaries  averaging  about  $50  a  month.  In 
Chicago  the  same  concern  placed  almost  as  many  with  only  a  slight  decrease  in  the  average 
salary.     The  same  was  true  of  all  the  large  cities. 

Typewriting. 

Another  innovation  in  the  shorthand  business  that  has  given  it  greater  prominence,  has 
been  the  introduction  of  what  is  known  as  touch  typewriting,  by  which  is  meant  the  opera- 
tion of  the  typewriter  without  looking  at  the  keys.  By  this  method  fully  fifty  per  cent  in 
efficiency  is  gained,  and  with  it  greater  accuracy.  Besides  adding  to  the  efficiency  of  the 
typewriter  operator,  touch  typewriting  has  had  the  effect  of  forcing  shorthand  writers  to 
become  proficient  in  order  that  the  shorthand  notes  might  be  read  more  rapidly  to  keep  pace 
with  the  additional  speed  on  the  typewriter.  Touch  typewriting  is  now  taught  in  all  the 
leading  commercial  schools,  and  there  are  many  text-books  on  the  subject. 

During  the  last  five  or  six  years,  the  question  of  teaching  shorthand  and  typewriting  in 
the  public  schools  has  been  much  agitated,  and  in  the  larger  cities,  the  high  schools  and 
especially  the  evening  schools  are  taking  up  this  work,  and  the  demand  for  it  seems  to  be 
constantly  increasing. 

Bules  for  Joining  Circles. 
When  joined  to  a  curve  the  circle  is  turned  on  the  inside  of  the  curra. 
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9k 

kny 
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ear 
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egg 
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&1 
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lay 
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em 
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ir& 

Between  two  reverse  curves  the  circle  is  turned  on  the  baok  of  the  first  curve, 
kill  kll  ^<«-^  rack  r&k 

wreck  r5k  w*-^  lake  l&k 

gear  g6r  ^-^««^  trick  trik 

rig  rig  ^.-^^-^  rag  r&g 

When  joined  to  straight  lines,  the  circle  is  written  forward — as  the  hands  of  a  clock 
move. 

aim  ftm  o—  day  d&  ^^ 

me  m5  .— «  may  mft  ..^^ 

him  him  •—  mean  m  6  n  ■    ■> 

When  two  characters  join  with  an  angle,  the  circlo  is  written  on  the  outside  of  the  angle, 
rear  r  S  r  ^ —  meek  m  6  k 

keg  k  d  g  ^-v— s  net  n  S  t 

team  t  S  m  ^     "  gain  g  A  n 

The  downward  hook  represents  the  short  sound  of  o,  heard  in  hot^  top;  a  dot  beneath  the 
hook  indicates  the  sound  of  aw^  as  in  awe^  law;  while  the  short  dash  indicates  the  long  sound, 
as  in  owe^  no, 

^  ^  rot  r5t 

*  wrought  r  aw  t 

wrote  rOt 

The  downward  hook  is  placed  on  its  side  before  w,  m^  r^  l^  except  when  preceded  by  s 
downward  character. 
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on  5  n                    <->                                   ooal  k  d  1 

or  aw  r                  ^-*                                    omit  omit 

moan  m  f3  n                   ,._                                  home  h  5  m 

nor  n  aw  r               ~-^^                                    dawn  d  aw  n 

When  preceded  by  a  downward  chanw^ter,  the  hook  retains  its  usual  form, 

bore  b  6  r                    ^                                 pole  p  6 1                  ^CL^ 


boBe  b  o  n         *         ^  foam  f  o  m 

shoal  sh  o  1  <w-  borrow  b  6  r  o  ^-^ 

The  upward  hook  represents  the  short  sound  of  /<,  heard  in  lium^  dumb  (not  tlie  loug 
sound  of  u  heard  in  iise) ;  a  dot  beneath  the  hook  indicates  the  sound  of  oo,  in  fooky  foot^  while 
the  short  dash  indicates  the  long  oo^  as  in  doom^  boom. 

u  ^  tuck  t  u  k  ^^^^ 


oo 


took  t  oo  k 


^  tomb  t  oo  m 


oo  / 

To  avoid  an  angle,  the  upward  hook  is  drop|>ed  on  its  side  after  ?i  or  ///. 
nun  n  fi  n  "^^  muff  m  u  f 

inoo(i  m  oo  d  ^^  nook  n  oii  k 

moon  m  oo  n  - — ?-  ^^S  i»  »  g 


The  upward  hook  is  also  dropped  on  its  side  after  k  or  ^,  when  followed  hij  r  or  Z. 
cool  k  ob  1  "7^ — '  gull  g  u  1 

curry  k  u  r  I  '-*-•  Gurney  Guru! 


W  and  Y. 

W  is  expressed  by  the  sign  for  oTt^  because  it  is  equivalent  to  that  sound  when  followed 
by  a  vowel,  as,  oo-a-t — wait,                           . 

we  we  ^  wall         •  w  aw  1 

weave  w  t»  v  ^  woe  w  o 

wail  w  h,  t  ^  wix»I  w  u6 1 
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The  combination  wh  is  really  sounded  hw^  as  h-w-e-1 — wheels  and  is  therefore  expressed 
by  a  dot  placed  over  to. 

whit  hw  It  i^  whack  hw  a  k 

whig  hw  I  g  P"-^  wheat  hw  o  t 

wheel  hw  e  1  •?— ^  whim  hw  I  in 


The  vowel  e  is  equivalent  to  y,  as  e-o-r — yore^  and  a  special  sign  for  y  is  therefore 
unnecessary. 

yacht  y  6 1  e^  yore  y  o  r  f^- 


yawn  y  aw  n               ^—  yawl                       y  aw  1 

At  the  beginning  of  a  word  it  is  more  convenient  to  express  ye  by  a  small  loop,  and  ya 

by  a  large  loop.  Where  necessary  the  dot  or  dash  may  be  used  to  denote  the  exact  vowel 
sound. 

ye  ye                        ^  yellow                    y6 1 6 

yea  ya                        #  yam                        ya  m 

yet  ye  t                    ^  Yale                       Ya  1                 •  ^ 


Word-Signs  and  Phrases. 

A  large  proportion  of  all  written  and  spoken  language  is  made  up  of  a  few  simple  words 
repeated  over  and  over  again ;  indeed,  it  is  computed  that  about  one  hundred  of  these  words 
comprise  more  than  one-half  of  all  ordinary  language.  In  all  systems  of  shorthand,  brief 
forms  are  provided  for  such  words,  and  the  following  list  should  be  committed  to  memory 
before  proceeding  further: 

can  --^^  at,  it  ^ 

go,  good  ^^"^  would 

are,  our  ^^  he  • 

well,  will  ^**^  I  ^ 

in.  not  —  ji.  an  (dot)  , 

am.  more                     _  tlie  (tli)  ^ 
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of 

an 

you,  your 

caxe 
call 

^ar,  favor 
fall,  follow 

put 

be,  bat 

for 

have 

change,   which 

shall,  ship 

before 

about 
after 
ever-y 
name 

form,  from 
been,  bound 
give-n 
please 
let,  letter 
Mr.,  market 


/ 


^ 


body 

Judge 

keep 

friend-ly 

public 

full-y 

look 

for  the 

in  which 

in  which  the 

I  have 

I  have  not 

I  shall 

I  shall  not 

I  shall  have 
from  the 
may  be 
would  be 
the  letter 
will  not  be 
which  have 
please  ship 
please  ship  the 
please  have 


/ 

7 

/ 


7 


7 


-Y 


ro  MAKE  MONEW 


THIS  13  a  practical  age,  and  tlie  one 
who  accumulatea  more  than  the  aver- 
age amount  of  wealth  is  envied  by  hia 
acquaintances,  and  pointed  out  as  a  man 
who  has  made  a  success  of  life. 

The  following  ideas  are  offered  to  thoao 
who  desire  to  increase  their  incomes,  and 
to  those  who  are  dissatisfied  with  their 
present  employment,  and  wish  to  turn  their 
attention  to  new  fields  of  endeavor.  It  is 
not  claimed  that  all  the  plans  offered  will 
be  of  use  to  each  individual  case.  A  clerk 
in  a  Chicago  department  store  could  hardly 
hope  to  make  a  fortune  raising  sheep,  and 
a  farmer  in  Dakota  would  probably  meet 
wilh  failure  should  he  attempt  to  establish 
a  sewing  school,  but  it  is  hoped  that  each 
one  who  reads  this  chapter  may  find  some 
hint  that  will  prove  of  financial  benefit,  and 
lead  to  the  enlargement  of  his  bank  account. 

If  you  have  a  garden,  arrange  to  supply 
the  local  merchants  with  fresh  vegetables 
during  the  season.  Or,  better  still,  make  a 
liouse  to  house  canvass  in  your  nearest 
town,  and  arranije  to  call  daily  dnrinp  the 
season  with  fruits  and  vegetables  fresh  from 
your  garden.  Here  are  the  six  articles 
irbich  grocers  say  sell  for  the  largest  profit. 


1.  Asparagus. — ^Arrange  it  attractively 
in  small  bunches.  The  white  variety  is 
considered  the  most  palatable. 

2.  String  Beans. — Nothing  is  easier  to 
raise,  and  the  demand  will  exceed  the  sup- 
ply- 

3.  Peas. — When  in  the  pod  they  are  not 
jiarticularly  attractive,  but  very  young  peas 
when  shelled  and  taken  to  market  in  bright 
tin  pails  are  irresistible, 

4.  Green  Corn. — A  great  luxury.  The 
first  on  the  market  commands  fancy  prices. 

5.  Tomatoes. — The  larger  the  better. 
They  command  a  good  price,  and  as  a 
thrifty  vine  will  hear  fifty,  the  profits  are 
very  large. 

6.  Fresh  Strawberries. — Pick  them 
fresh  every  morning.  Put  in  boxes  bo  that 
they  will  appear  attractive,  with,  two  or 
three  unusually  large  ones  on  top,  sur- 
rounded by  a  few  leaves.  Always  give  good 
measure,  and  your  customers  will  wait  for 
you. 

7.  Dairy  Products. — Butter,  e^s,  milk 
and  cheese,  all  these  yield  immense  profits 
to  the  one  who  understands  the  dairy.  If 
you  have  facilities  for  keeping  hens,  you 
can  add  greatly  to  your  income. 
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8.  Big  Peaches^  —  When  ordinary 
peaches  were  selling  at  twenty-fivo  cents  a 
bushel,  a  grower  received  $2.00  a  bushel. 
This  is  how  he  did  it.  When  the  fruit  was 
as  large  as  a  hickory  nut,  he  employed  a 
large  forc(;  of  laborers  and  picked  off  more 
than  one-half  the  fruit.  The  rest  ripened 
early,  grew  large,  and  was  of  excellent 
quality.  His  net  profit  that  year  from 
eleven  acres  was  between  $3,000  and 
$4,000. 

9.  Pickles. — As  many  as  150,000  cu- 
cumbers have  been  grown  on  one  acre  of 
land,  and  at  the  low  price  of  $1.50  per 
thousand  this  means  $225  i)er  acre. 

10.  Beefs. — Even  w^hen  sown  a  foot 
apart,  it  is  possible  to  grow  80,000  beet 
roots  on  an  acre  of  ground.  They  easily 
conmiand  $1.00  per  hundred,  and  deduct- 
ing one-half  for  expenses,  there  results  a 
net  profit  of  $400. 

11.  Horseradish. — The  root  requires 
but  little  cultivation.  Instead  of  selling  it 
in  bulk,  grate  it  yourrfolf,  put  it  in  fancy 
bottles,  and  sell  to  consimiers. 

12.  Tobacco. — Where  tobacco  can  be 
raised,  farmers  have  abandoned  nearly 
every  other  crop.   The  profit <  are  enormous. 

13.  Tree  Nursery. — The  expense  of  a 
tree  nursery  is  almost  nothing  beyond  the 
first  investment.  An  acre  of  ground  will 
hold  about  44,000  small  trees.  The  average 
price  is  about  nine  cents  each.  If  you  can 
make  a  market,  there  is  wealth  in  the  busi- 
ness. 

14.  Onions. — In  some  sections  of  the 
countrv,  as  hi^h  as  one  thousand  bushels 
to  the  aer(^  luivc^  l)een  raised.     Thev  seldom 

ft 

sell    for    less    tlian    seventy-five    cents    ]kt 
bnsliel. 

15.  Ajiplf's. — A  man  in  Xew  England 
saiil    tliat    after   forty   years'    experience^ 


raising  all  kinds  of  crops,  he  found  his  ap- 
ple orchard  brought  him  a  greater  profit 
than  any  other  crop  on  his  200  acres  of 
land. 

16.  Christmas  Trees, — If  you  live  in  a 
section  where  evergreen  trees  abound,  cut 
the  smaller  ones  a  few  weeks  before  (%rist- 
mas,  and  ship  them  to  the  city.  Christinas 
trees  sell  for  from  fifty  cents  to  five  dollars, 
and  you  can  cut  thousands  from  a  single 
acre.  Wreaths  made  of  holly  and  ground 
pine  also  sell  rapidly. 

17.  Double  Vegetable  Culture. — A  Xew 
Jersey  farmer  has  conceived  the  idea  of 
grafting  tomatoes  on  potato  vines,  or  an 
air  crop  on  a  root  crop,  thus  raising  vege- 
tables at  both  ends.  This  is  an  idea  for 
growers  who  have  only  a  limited  space,  and 
where  land  is  high. 

18.  Growing  Nuts. — Land  that  is  not 
available  for  ordinary  farming  purposes 
may  be  utilized  for  growing  nuts.  The 
crop  requires  but  little  care,  and  there  is 
a  constant  demand  at  good  i)rices.  The 
chief  pomologist  at  Washington,  D.  C, 
savs:  "The  cultivation  of  nuts  will  soon 
be  one  of  the  greatest  and  most  profitable 
industries  in  the  United  States." 

10.  Bres. — Pure  honev  is  alwavs  in  de- 
niand.  Here  is  one  man's  experience: 
''Last  vear  I  marketed  ten  tons  of  extracted 
honev,  and  three  tons  of  comb  honev,  all 
from  154  colonies.  I  received  an  average 
of  ten  cents  per  pound,  or  a  total  of  $3,G00. 
The  space  employed  was  1,386  feet,  or 
somewhat  less  than  an  acre." 

20.  Gcrsc. — A  man  lx)ught  a  gander 
and  three  ireese.  From  the  fi:eese  he  re- 
eeived  vearlv  fortv  ee:irs  each  in  two  litters, 
or  :i  total  of  V20.  He  foimd  that  from  thii^ 
number  of  (»ggs  he  eould  safely  count  on 
seventy-five  per  cent  of  matured  chicks,  or 
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ninety  goslings.  The  weight  when  fattened 
was  855  pounds,  and  at  twenty  cents  a 
ponnd  he  received  $171.  The  cost  of  keep- 
ing was  $46.  Profits,  $125.  Of  course, 
the  sum  varied  from  one  year  to  another, 
but  this  was  his  average  for  five  years. 

21.  Cheese. — ^About  $1,500,000  is  paid 
yearly  by  the  people  of  the  United  States 
for  imported  cheese,  which  is  no  better  than 
the  article  manufactured  at  home.  There 
is  never  a  question  about  a  market  for  this 
product,  and  the  profits  are  very  large. 

22.  Fresh  Eggs, — Eggs  bring  more 
than  twice  the  price  in  winter  that  they  do 
in  summer.  By  keeping  your  hen  house 
warm,  you  can  have  fresh  eggs  to  sell  all 
the  year. 

WOMAN'S  WOBK. 

23.  School  Store. — If  your  home  is 
near  a  large  school,  it  should  be  easy  for 
you  to  establish  a  profitable  business  with 
very  little  capital.  There  are  many  articles 
needed  by  scholars  that  you  can  manufac- 
tured yourself,  and  as  your  business  ex- 
pands, constant  addition  to  your  stock  will 
increase  your  profits. 

24.  Noon  Lunches. — Many  parents 
would  rather  pay  a  small  sum  than  be  put 
to  the  trouble  of  providing  their  children 
with  a  lunch.  Put  it  up  in  paper  bags, 
tied  with  a  bit  of  ribbon,  to  give  it  an  at- 
tractive appearance. 

25.  Mahc  Booh  Covers,  pen  wipers, 
colored  inks  and  school  bags.  Ink  may  be 
made  by  Iwiling  one  and  one-half  pounds 
of  logwood  with  sufficient  water  to  leave  a 
residue  of  two  and  one-half  quarts.  A\nien 
cold,  add  one  and  one-half  drains  of  vel- 
low  bichromate  of  potash,  stir  thoroughly, 
and  the  ink  is  ready  for  us(\ 

26.  Temperance      Drinks, — Sell      root 


beer,  ginger  pop  and  lemonade.    You  can 
make  these  yourself  at  a  trifling  cost. 

27.  Ham  Sandwiches. — Boil  a  ham, 
cut  into  thin  slices,  and  place  between 
slices  of  bread.  Tongue  may  be  served  in 
the  same  way. 

28.  Doughnuts. — These  are  very  tempt- 
ing to  children.  Make  them  fresh  every 
day.    Fancy  cakes,  pies,  etc.,  will  increase 

vour  sales. 

1/ 

28.  Toilet  Articles. — As  your  trade  in- 
creases, add  toilet  articles,  home-made 
fancy  work,  and  other  articles  of  a  similar 
nature.  If  you  please  the  children,  there 
is  no  reason  why  their  mothers  should  not 
be  your  patrons  also. 

29.  Porh  and  Beans  is  a  very  popular 
dish.  Bake  them,  and  put  them  in  small 
crocks.  You  can  easily  secure  a  steady 
family  trade. 

30.  Tomato  Ketchup. — If  you  have 
facilities  for  raising  your  own  tomatoes, 
you  can  make  it  at  a  very  small  expense, 
and  almost  every  one  will  buy  the  home- 
made  article,  in  preference  to  that  sold  in 
the  stores. 

31.  Peanuts. — Buy  in  bags,  and  roast 
them  in  your  oven.  The  profits  are  con- 
siderably over  100  per  cent. 

32.  Pop  Corn. — Pop  it  in  large  quanti- 
ties, add  molasses  and  salt,  and  flavor  with 
some  popular  extract.  Make  it  up  in  balls 
or  fancy  shapes.    Profits  are  very  large. 

33.  Mucilage. — Dissolve  gum-arabic  in 
water  until  the  whole  is  of  the  consistency 
of  cream.  Add  a  few  drops  of  sweet  oil 
to  j>revent  it  from  souring.  The  cost  is 
comparatively  nothing.  Put  it  in  bottles 
labeled  with  your  name  and  business  ad- 
dress. 

34.  Sewing  School. — If  you  are  an  ex^ 
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pert  with  the  needle,  organize  a  school  for 
teaching  plain  and  fancy  sewing.  Adver- 
tise your  enterprise,  and  you  will  soon  have 
the  work  which  many  mothers  have  neither 
the  time  nor  the  inclination  to  do. 

35.  Repair  Shop. — Hotels,  boarding 
houses  and  bachelor  apartments  have  con- 
stant calls  for  some  one  who  can  sew  on 
buttons,  mend  gloves,  repair  torn  clothing, 
and,  in  fact,  do  all  kinds  of  work  with  the 
needle.  Arrange  with  the  managers  of 
these  places  to  make  regular  calls,  prepared 
to  do  the  work. 

36.  Office  Lunches. — Put  up  a  light 
lunch  in  paste  board  boxes.  Call  at  office 
buildings  and  factories  near  the  noon  hour 
with  your  stock.  If  your  lunches  are  neat 
and  low  priced,  you  will  soon  have  a  large 
number  of  regular  customers. 

37.  Hair  Dressing. — The  dressing  of 
hair  is  an  excellent  business  for  women. 
This  can  be  done  either  at  your  own  home, 
or  at  the  residences  of  your  patrons. 

38.  Mending  and  Cleaning. — The 
mending  and  washing  of  fine  laces  is  a  work 
that  requires  expert  knowledge,  but  when  it 
is  once  learned,  it  is  a  very  profitable  em- 
ployment. 

39.  Shopping. — If  you  live  a  short  dis- 
tance from  a  city,  many  of  your  friends 
and  neighbors  will  willingly  pay  you  a 
small  fee  to  shop  for  thcni.  AVhen  you 
have  secured  a  number  of  regular  patrons, 
so  that  your  purchases  are  of  importance, 
merchants  will  allow  vou  a  reduction  in 
prices,  which,  in  connection  with  your  com- 
missions, will  add  quite  a  little  to  your  in- 
come. 

40.  Soap. — The  process  of  making  soap 
is  an  easy  one,  and  there  is  always  a  de- 
mand for  the  fancy  toilet  article.  Very 
little  capital  is  required  to  embark  in  the 


business  in  a  small  way,  and  the  possibili- 
ties are  unlimited. 

41.  Birds. — ^Breed  and  sell  canarjr 
birds.  One  lady  with  eighteen  pairs  netted 
$500  in  one  year. 

42.  Cleaning  Establishment. — Cleaning 
feathers,  velvets,  furs,  gloves,  silks  an^l 
other  delicate  articles  offer  many  opportuni- 
ties to  one  who  understands  the  business. 
If  you  can  take  grease  spots  from  carpets, 
stains  from  table  covers,  thumb  marks  from 
books,  and  scratches  from  fumitore,  you 
can  find  plenty  of  work  to  do,  at  good  pay. 

43.  Saratoga  Chips. — ^Here  is  an  ex- 
ample of  what  may  be  done  with  a  single 
good  article  by  one  who  knows  how.  One 
woman  has  an  income  of  $12.50  a  week  se- 
cured by  selling  Saratoga  chigs  to  the  peo- 
ple of  the  town  where  she  lives. 

44.  Fancy  Lamp  Shades  may  be  made 
of  colored  crepe  papers.  They  are  very 
cheap,  and  look  almost  as  well  as  silk.  The 
art  of  making  them  is  not  difficult  to  learn, 
and  the  profits  are  comparatively  larga 

45.  Pet  Dogs. — The  right  kind  bring 
fancy  prices.  King  Charles  spaniels, 
French  and  Japanese  poodles,  and  York- 
shire terriers  will  always  sell,  and  the  cost 
of  raising  them  is  slight. 

46.  Home  Hothouse. — Many  people 
will  buy  plants  already  started  who  would 
not  go  to  thie  trouble  to  buy  seeds,  slips  and 
pots.  There  is  also  a  demand  for  cut  flow- 
ers at  all  seasons.  Have  a  cellar  for  root- 
ing and  a  south  room  for  sunning.  By 
advertising  what  you  propose  to  do,  you 
will  surely  get  customers. 

47.  Preserves. — There  is  no  one  who 
does  not  prefer  the  home  article  to  that  sold 
in  the  stores.  Equip  yourself  with  fruit, 
sugar,  cans  and  presen-e  kettles,  buy  fresh 
fruit,  or  better  still,  raise  it  if  you  can, 
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^nd  you  can  sell  all  the  preserves  you  have 
the  facilities  for  "putting  up." 

48.  Needlework. — Buy  linens  stamped 
with  designs,  and  give  your  spare  time  to 
decorative  embroidery.  If  you  have  talent 
in  this  direction,  you  will  have  no  trouble 
in  disposing  of  your  work  at  good  prices. 

49.  Fancy  Needlework. — Watch  the 
bargain  sales  advertised  in  the  papers.  Buy 
ribbon,  silk,  laces  and  velvet  remnants, 
which  can  often  be  secured  at  a  trifling  cost. 
You  can  make  boas,  ruchings,  berthas, 
draped  collars,  etc.  Every  woman  wants 
these  things,  and  will  buy  them  if  they  can 
be  found  in  the  colors  and  styles  desired. 

50.  Labor-Saving  Utensils.  —  Secure 
from  a  wholesale  dealer  samples  of  articles 
for  the  kitchen.  Test  them  until  you  thor- 
oughly understand  their  use.  Then  start 
out  among  your  neighbors.  A  housewife 
will  purchase  anything  that  will  lighten  her 
labor  if  it  is  not  expensive. 

51.  Nurses. — Hospital  nurses  com- 
mand from  $15  to  $25  per  week.  A  course 
of  study  is  necessary,  but  the  field  is  in- 
viting for  women  who  have  tastes  for  the 
work. 

52.  Women  Physicians. — A  medical 
journal  says:  "There  is  a  real  necessity 
for  women  physicians ;  there  are  many  la- 
dies who  prefer  them,  and  in  some  cases 
will  consult  no  other.  There  are  now  over 
one  thousand  lady  physicians  in  the  United 
States,  but  the  number  will  soon  be  doubled, 
and  even  trebled.  Several  of  these  lady 
physicians  are  making  over  $2,000  a  year. 
One  of  them  says:  *I  have  several  well- 
to-do  families  whom  I  charge  by  the  year. 
I  charge  $200  if  they  are  people  who  are 
considered  well  oflF,  less  if  they  are  poor.* " 

53.  FocaZi^te.— A  lady  with  a  good 
voice  is  certain  of  making  a  comfortabk 


living;  fortunes  have  come  to  many.  The 
demand  is  wide  and  various.  If  your  taste 
does  not  incline  to  the  stage,  there  is  a  field 
in  the  church.  All  large  churches,  and 
many  small  ones,  have  paid  ohoirs. 

54.  Flower  Seed  Packets. — Buy  quan- 
tities of  flower  seeds  of  all  varieties.  Put 
them  in  small  envelopes,  a  few  seeds  in 
each,  and  advertise  that  you  will  send 
samples  for  a  penny  a  kind,  ten  for  six 
cents,  twenty-five  for  fifteen  cents,  fifty  for 
twenty-five  cents,  etc.  A  large  mail  en- 
velope will  hold  fifty  or  more  of  the  smaller 
ones  containing  the  seeds. 

55.  Selling  Books  by  Subscription.^^ 
This  is  a  profitable  work  and  one  in  which 
any  person  past  the  age  of  eight  or  ten 
years  can  engage.  It  needs  no  special  train- 
ing or  no  especial  talent.  The  "selling  of 
books"  has  been  the  stepping  stones  of  more 
great  men  and  women  than  any  other  one 
employment  Daniel  Webster  paid  his  sec- 
ond term^s  tuition  at  Dartmouth  by  can- 
vassing for  De  Tocqueville's  "America.'* 
In  the  rooms  of  the  Massachusett's  His- 
torical Society  may  be  seen  a  canvassing 
book  used  by  Longfellow,  on  one  of  the 
leaves  of  which  is  his  first  draft  of  his  poem 
"Excelsior.''  Prince  Bismarck,  when  a 
student  at  Heidelberg,  during  a  winter's 
vacation,  canvassed  for  one  of  Blumenthal's 
hand  books.  George  Washington  tells  how 
prior  to  the  Braddock  defeat  he  sold,  in 
the  neighborhood  of  Alexandria,  200 
copies  of  Bydell's  "American  Savage." 
The  reason  for  this  is  that  good  books  are 
educators.  The  work,  though  hard,  is  ele- 
vating, ennobling  and  helpful.  Dr.  Spur- 
geon  said :  "There  is  no  other  business  so 
honorable  or  beneficial  to  mankind  as  the 
business  of  selling  good  books."  The  great 
American  divine.  Dr.  Talmage  says:    ^T. 
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always  feel  like  taking  ofiE  my  hat  to  the 
book  agent.  He  is  doing  more  good  than 
I  can  ever  hope  to  do."  Besides  the  good 
one  can  do,  the  work  is  profitable.  The 
best  books  to-day  are  sold  only  by  subscrip- 
tion. In  days  gone  by,  the  subscription 
book  man  thought  he  could  palm  oflF  any  old 
book  on  the  innocent  public,  but  to-day  all 
this  is  changed.  The  best  authors  place 
their  books  in  the  hands  of  subscription 
book  houses  for  sale.  Subscription  Ixxik 
men  are  wide  awake,  they  at  oiict*  put  these 
books  in  the  hands  of  agents  and  in  one 
year  alone  often  as  high  as  seven  and 
eight  hundred  thousand  copies  of  one  book 
alone  are  sold.  Histories,  biographies, 
atlases,  dictionaries,  etc.,  etc.,  find  their 
way  into  the  most  common  of  homes.  Thus 
it  is  that  the  boy  and  girl  on  the  remote 
mountain  side  and  obscure  valley  is  to-day 
as  well  read  as  the  lad  and  lass  of  our  large 
cities.  Books  are  the  educators,  agents  are 
the  reapers.  If  you  have  a  friend  who 
needs  employment  recommend  him  to  a 
good  subscription  publishing  company  and 
get  him  started  on  life's  pathw^ay. 

MONEY    IN    INVENTIONS    AND    DISCOV- 
ERIES. 

There  is  no  enterprise  known  to  the  busi- 
ness world  where  the  possibilities  for  ac- 
cumulating a  fortune  are  so  great  as  in 
successful  inventions.  Millions  of  dollars 
have  been  made  in  the  past,  and  the  field 
is  still  unlimited.  New  articles  for  the 
use  of  mankind,  and  improvements  on  old 
ones  are  constantly  being  placed  on  the 
market,  bringing  rich  rewards  to  the  for- 
tunate discoverers.  A  few  suggestions  are 
offered  w^hicli  niav  be  of  use  to  those  whose 
talents  lie  in  this  direction. 

50.  Floor  Coverings. — Carpets  are  ex- 
pensive ;   matting  is  not  elegant.    Discover 


something  in  place  of  both,  cheap  and  omt- 
mentaL 

57.  Water  Tank. — Instead  of  the  water 
tank  on  the  top  of  a  tower  or  country  dwell- 
ing, with  its  liability  of  leakage  and  de- 
struction of  property,  why  not  put  it  in  the 
cellar  and  operate  it  by  means  of  com- 
pressed air  ?  By  placing  it  in  the  cellar  or 
underground,  the  water  could  be  drawn  cool 
and  fresh,  and  in  winter  it  would  be  much 
better  protected  from  freezing. 

5S.  There  are  many  washing  machines 
on  the  market,  but  none  so  far  has  driven 
out  the  old-fashioned  washboard  and  tub. 
A  good  one  that  can  be  sold  cheap  will  do  it. 

59.  A  Stove  Damper. — One  that  will 
close  the  draft  automatically,  when  the 
state  of  the  fire  warrants  it. 

GO.  Cold  Handle, — ^A  separate  handle 
which  could  be  instantly  applied  to  utensils 
on  the  stove  and  remove  them  without  burn- 
ing the  hands. 

61.  A  Can-Slide. — A  fortune  awaits 
the  person  who  will  invent  a  can-slide 
which  will  effectually  keep  the  food  air- 
tight, and  which  at  the  same  time  may  be 
easily  opened. 

62.  A  Noiseless  Clock. — The  ticking  of 
clocks  is  very  annoying  to  many  nervous 
people.  Who  can  invent  one  that  will  per- 
form the  work  silently  ? 

63.  Ice  Machine. — ^Produce  one  so 
small  and  cheap  that  it  may  be  used  in 
every  house. 

64.  Book  Lock. — ^A  small  contrivance 
which  can  be  attached  to  the  edges  of  a 
book.  Private  correspondence,  cash  books, 
etc.,  could  then  be  guarded  during  the  ab- 
sence of  the  owner. 

65.  Scissors. — A  scissors  or  shears  that 
will  cut  round  as  well  as  straight  would  be 
bought  by  everyone  who  uses  a  needle. 


WAYS  TO  MAKE  MONEY 


C71 


66.  Gas  Delective. — A  device  to  be 
placed  on  a  gas  fixture  to  ascertain  in- 
stantly whether  it  leaks.  There  is  fre- 
quently an  odor  of  gas  when  it  is  difficult 
to  tell  from  whence  it  proceeds. 

67.  Towels. — Paper  towels  having  the 
quality  of  cloth,  yet  designed  for  a  single 
use,  will  make  a  fortune  for  their  first 
maker. 

68.  Cement — A  cement  which  will 
take  the  place  of  pegs,  nails  and  threads 
in  the  manufacture  of  shoes  would  revolu- 
tionize the  trade. 

69.  A  Paper  Match.— The  National 
Druggist  says :  "The  time-honored  scheme 
of  rolling  up  a  piece  of  paper  and  using  it 
for  a  lighter  could  he  utilized  by  an  in- 
ventor in  the  manufacture  of  matches.  The 
matches  would  1k»  considerably  cheaper 
than  the  wooden  ones,  and  also  weigh  less, 
a  fact  which  counts  for  much  in  the  ex- 
portation." 

70.  Bottles. — If  a  paper  bottle  could 
be  made  as  serviceable  as  glass,  its  many 
advantages  would  insure  a  fortune  for  the 
inventor. 

71.  Horse-Fastener. — A  contrivance  by 
which  a  rider  can  fasten  his  horse  and  un- 
fasten .him  without  alighting  would  meet 
with  readv  sale. 

72.  A  Corn-Cutter. — A  machine  to  run 
between  the  rows  and  cut  the  stalks  on 
each  side  would  sell  to  every  farmer. 

73.  Fertilizer-Distributer, — One  con- 
structed on  the  plan  of  a  sprinkling  cart 
would  be  a  great  saving  in  farm  labor. 

74.  Bone  Cutter. — A  cheap  bone  cutter, 
by  which  bones  could  be  cut  into  small  bits 
for  fowls,  would  appeal  to  every  poultry 
raiser.  Bone  is  an  egg-producer,  but  no 
cheap  means  has  yet  been  invented  for  util- 
izing this  kin<l  of  refuse. 


75.  Well  Refrigerator. — Farmers  often 
keep  articles  in  the  well,  but  if  an  accident 
to  the  rope  occur,  the  articles  of  food  are 
often  spilled,  thus  entailing  great  annoy- 
ance and  expense.  Invent  a  way  by  which 
a  well  may  be  a  safe  ice-box. 

76.  Portable  Fence. — A  fence  of  which 
the  posts  are  made  of  steel  or  iron,  taper- 
ing at  the  end  so  as  to  be  readily  driven 
into  the  ground.  Such  a  fence  cx)uld  be 
carried  in  a  wagon  and  set  up  anywhere 
in  a  few  minutes. 

77.  Paper  Milk  Can. — If  milk  cans 
could  be  constructed  of  paper,  the  saving 
in  cost  of  transportation  would  be  a  boon 
to  every  dairyman. 

78.  Efjfj  Preserver. — Xo  process  has 
yet   been   found    for   preserving   eggs   for 

^  months  and  keeping  them  as  fresh  as  newly- 
laid  ones.  Here  is  a  chance  for  a  practical 
chemist. 

79.  A  Flameless  Torch. — An  igniter 
which  will  cause  combustible  matter  to 
burn,  but  will  not  itself  flame — a  device 
which  will  instantly  ignite  a  lamp  by 
thrusting  it  down  the  chimney,  or  light  the 
gas  without  th(*  usual  search  for  a  match, 
wouhl  meet  with  readv  sale. 

80.  Galvanized  Iron, — The  amoimt  of 
galvanized  iron  used  is  enormous,  and  the 
range  of  its  usefulness  is  constantly  in- 
creasing. A  process  which  will  reduce  the 
cost  of  galvanizing  even  in  the  slightest  de- 
gree would  l)e  a  bonanza  for  its  inventor. 

81.  Metal  Extractor.  —  A  solution 
which  will  precipitate  gold  or  silver  from 
the  ore.  Such  an  invention  would  revolu- 
tionize the  mining  industry. 

MISCBLLANEOUS  WAYS  TO  GAIK* 

BICHES. 

82.  Many  of  our  wealthiest  men  have 
made  their  money   iu   mining  industries. 
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8.  Big  Peaches^  —  When  ordinary 
peaches  were  selling  at  twenty-five  cents  a 
bushel,  a  grower  received  $2.00  a  bushel. 
This  is  how  he  did  it.  When  the  fruit  was 
us  large  as  a  hickory  nut,  he  employed  a 
large  force  of  laborers  and  picked  off  more 
than  one-half  the  fruit.  The  rest  ripened 
early,  grew  large,  and  was  of  excellent 
quality.  His  net  profit  that  year  from 
eleven  acres  was  between  $3,000  and 
$4,000. 

9.  Pickles. — As  many  as  150,000  cu- 
cumbers have  been  gro\^Ti  on  one  acre  of 
land,  and  at  the  low  i^rice  of  $1.50  per 
thousand  this  means  $225  per  acre. 

10.  Beets. — Even  when  sown  a  foot 
apart,  it  is  possible  to  grow  80,000  beet 
roots  on  an  acre  of  ground.  They  easily 
command  $1.00  per  hundred,  and  deduct- 
ing one-half  for  expenses,  there  results  a 
net  profit  of  $400. 

11.  Horseradish. — The  root  requires 
but  little  cultivation.  Instead  of  selling  it 
in  bulk,  grate  it  yourself,  put  it  in  fancy 
bottles,  and  sell  to  consumers. 

12.  Tohacco. — Where  tobacco  can  be 
raised,  farmers  have  abandoned  nearly 
every  other  crop.   The  profits  are  enormous. 

13.  Tree  Nursery. — The  expense  of  a 
tree  nursery  is  almost  nothing  beyond  the 
first  investment.  An  acre  of  ground  will 
hold  about  44,000  small  trees.  The  average 
price  is  about  nine  cents  each.  If  you  can 
make  a  market,  there  is  wealth  in  the  busi- 
ness. 

14.  Onions. — In  some  sections  of  the 
country,  as  high  as  one  thousand  bushels 
to  the  acre  have  Ix'en  raised.  Tliev  seldom 
sell  for  less  than  seven tv-five  cents  ])vv 
bushel. 

15.  Applrs. — A  man  in  Xew  England 
sail!    that    afti'r   forty   years'    experience^ 


raising  all  kinds  of  crops,  he  found  his  ap- 
ple orchard  brought  him  a  greater  prolit 
than  any  other  crop  on  his  200  acres  of 
land. 

16.  Christmas  Trees. — If  you  live  in  a 
section  where  evergreen  trees  abound,  cut 
the  smaller  ones  a  few  weeks  before  Christ- 
mas, and  ship  them  to  the  city.  Christmas 
trees  sell  for  from  fifty  cents  to  five  dollars, 
and  you  can  cut  thousands  from  a  single 
acre.  Wreaths  made  of  holly  and  ground 
pine  also  sell  rapidly. 

17.  Double  Vegetable  Culture. — ^A  Xew 
Jersey  farmer  has  conceived  the  idea  of 
grafting  tomatoes  on  potato  vines,  or  an 
air  crop  on  a  root  crop,  thus  raising  vege- 
tables at  both  ends.  This  is  an  idea  for 
growers  who  have  only  a  limited  space,  and 
where  land  is  high. 

18.  Growing  Nuts, — ^Land  that  is  not 
available  for  ordinary  fanning  purposes 
may  be  utilized  for  growing  nuts.  The 
crop  requires  but  little  care,  and  there  is 
a  constant  demand  at  good  prices.  The 
chief  pomologist  at  Washington,  D.  C, 
savs:  "The  cultivation  of  nuts  will  s«x)n 
be  one  of  the  greatest  and  most  profitable 
industries  in  the  United  States." 

19.  Bees. — Pure  honev  is  ahvavs  in  de- 
niand.  Here  is  one  man's  experience: 
*'Last  year  I  marketed  ten  tons  of  extracted 
honey,  and  three  tons  of  comb  honey,  all 
from  154  colonies.  I  received  an  average 
of  ten  cents  per  pound,  or  a  total  of  $3,600. 
The  space  employed  was  1,386  feet,  or 
somewhat  k^s  than  an  acre." 

20.  Ocese. — A  man  bought  a  gander 
and  three  geese.  From  the  geese  he  re- 
ceived vearh'  fortv  eijirs  each  in  two  litters, 
(►r  a  total  of  \'20.  He  found  that  from  this 
number  of  eggs  h«»  ctnild  safely  count  on 
seventy-live  per  cent  of  matured  chicks,  or 
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ninety  goslings.  The  weight  when  fattened 
was  855  pounds,  and  at  twenty  cents  a 
ponnd  he  received  $171.  The  cost  of  keep- 
ing was  $46.  Profits,  $125.  Of  course, 
the  sum  varied  from  one  year  to  another, 
but  this  was  his  average  for  five  years. 

21.  Cheese.— About  $1,500,000  is  paid 
yearly  by  the  people  of  the  United  States 
for  imported  cheese,  which  is  no  better  than 
the  article  manufactured  at  home.  There 
is  never  a  question  about  a  market  for  this 
product,  and  the  profits  are  very  large. 

22.  Fresh  Eggs. — Eggs  bring  more 
than  twice  the  i)rice  in  winter  that  they  do 
in  summer.  By  keeping  your  hen  house 
warm,  you  can  have  fresh  eggs  to  sell  all 
the  vear. 

WOMAN'S  WOBK. 

23.  School  Store. — If  your  home  is 
near  a  large  school,  it  should  be  easy  for 
you  to  establish  a  profitable  business  with 
very  little  capital.  There  are  many  articles 
needed  by  scholars  that  you  can  manufac- 
tured yourself,  and  as  your  business  ex- 
pands, constant  addition  to  your  stock  will 
increase  your  profits. 

24.  Noon  Lunches. — Many  parents 
would  rather  pay  a  small  sum  than  be  put 
to  the  trouble  of  providing  their  children 
with  a  lunch.  Put  it  up  in  paper  bags, 
tied  with  a  bit  of  ribbon,  to  give  it  an  at- 
tractive appearance. 

25.  Make  Book  Covers,  pen  wipers, 
colored  inks  and  school  bags.  Ink  may  be 
made  by  lioiling  one  and  one-half  pounds 
of  logwood  with  sufficient  water  to  leave  a 
residue  of  two  and  one-half  quarts.  Wlien 
cold,  add  one  and  one-half  drams  of  vel- 
low  bichromate  of  potash,  stir  thoroughly, 
and  the  ink  itj  ready  for  use. 

26.  Temperance      Drinks, — Sell      root 


beer,  ginger  pop  and  lemonade.    You  can 
make  these  yourself  at  a  trifling  cost. 

27.  Ham  Sandwiches. — Boil  a  ham, 
cut  into  thin  slices,  and  place  between 
slices  of  bread.  Tongue  may  be  served  in 
the  same  way. 

28.  Doughnuts. — These  are  very  tempt- 
ing to  children.  Make  them  fresh  every 
clay.  Fancy  cakes,  pies,  etc.,  will  increase 
your  sales. 

28.  Toilet  Articles. — As  your  trade  in- 
creases, add  toilet  articles,  home-made 
fancy  work,  and  other  articles  of  a  similar 
nature.  If  you  please  the  children,  there 
is  no  reason  why  their  mothers  should  not 
be  your  patrons  also. 

29.  Pork  and  Beans  is  a  very  popular 
dish.  Bake  them,  and  put  them  in  small 
crocks.  You  can  easily  secure  a  steady 
family  trade. 

30.  Tomato  Ketchup. — If  you  have 
facilities  for  raising  your  own  tomatoes, 
you  can  make  it  at  a  very  small  expense, 
and  almost  every  one  will  buy  the  home- 
made article,  in  preference  to  that  sold  in 
the  stores. 

31.  Peanuts. — Buy  in  bags,  and  roast 
them  in  your  oven.  The  profits  are  con- 
siderably over  100  per  cent. 

32.  Pop  Com. — Pop  it  in  large  quanti- 
ties, add  molasses  and  salt,  and  flavor  with 
some  popular  extract.  Make  it  up  in  balls 
or  fancy  shapes.    Profits  are  very  large. 

33.  Mucilage. — Dissolve  gum-arabic  in 
water  until  the  whole  is  of  the  consistency 
of  cream.  Add  a  few  drops  of  sweet  oil 
to  prevent  it  from  souring.  The  cost  is 
comparatively  nothing.  Put  it  in  bottles 
labeled  with  your  name  and  business  ad- 
<lress. 

34.  Sewing  School. — If  you  are  an  ex- 
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pert  with  the  needle,  organize  a  school  for 
teaching  plain  and  fancy  sewing.  Adver- 
tise your  enterprise,  and  you  will  soon  have 
the  work  which  many  mothers  have  neither 
the  time  nor  the  inclination  to  do. 

35.  Repair  Shop. — Hotels,  boarding 
houses  and  bachelor  apartments  have  con- 
stant calls  for  some  one  who  can  sew  on 
buttons,  mend  gloves,  repair  torn  clothing, 
and,  in  fact,  do  all  kinds  of  work  with  the 
needle.  Arrange  with  the  managers  of 
these  places  to  make  regular  calls,  prepared 
to  do  the  work. 

36.  Office  Lunches. — Put  up  a  light 
lunch  in  paste  board  boxes.  Call  at  oflBce 
buildings  and  factories  near  the  noon  hour 
with  your  stock.  If  your  lunches  are  neat 
and  low  priced,  you  will  soon  have  a  large 
number  of  regular  customers. 

37.  Hair  Dressing, — The  dressing  of 
hair  is  an  excellent  business  for  women. 
This  can  be  done  either  at  your  own  home, 
or  at  the  residences  of  your  patrons. 

38.  Mending  and  Cleaning, — The 
mending  and  washing  of  fine  laces  is  a  work 
that  requires  expert  knowledge,  but  when  it 
is  once  learned,  it  is  a  very  profitable  em- 
ployment. 

39.  Shopping. — If  you  live  a  short  dis- 
tance from  a  city,  many  of  your  friends 
and  neighbors  will  willingly  pay  you  a 
small  fee  to  shop  for  them.  When  you 
have  secured  a  number  of  regular  patrons, 
so  that  your  purchases  are  of  importance, 
merchants  will  allow  vou  a  reduction  in 
prices,  which,  in  connection  with  your  com- 
missions, will  add  quite  a  little  to  your  in- 
come. 

40.  Soap. — The  process  of  making  soap 
13  an  easy  one,  and  there  is  always  a  de- 
mand for  the  fancy  toilet  article.  Very 
little  capital  i*  required  to  embark  in  the 


business  in  a  small  way,  and  the  possibili- 
ties are  unlimited. 

41.  Birds. — Breed  and  sell  canary 
birds.  One  lady  with  eighteen  pairs  netted 
$500  in  one  year. 

42.  Cleaning  Establishment — Cleaning 
feathers,  velvets,  furs,  gloves,  silks  and 
other  delicate  articles  oflFer  many  opportuni- 
ties to  one  who  understands  the  business. 
If  you  can  take  grease  spots  from  carpets, 
stains  from  table  covers,  thumb  marks  from 
books,  and  scratches  from  furniture,  you 
can  find  plenty  of  work  to  do,  at  good  pay. 

43.  Saratoga  Chips, — ^Here  is  an  ex- 
ample of  what  may  be  done  with  a  single 
good  article  by  one  who  knows  how.  One 
woman  has  an  income  of  $12.50  a  week  se- 
cured by  selling  Saratoga  chips  to  the  peo- 
ple of  the  town  wliere  she  lives. 

44.  Fancy  Lamp  Shades  may  be  made 
of  colored  crepe  papers.  They  are  very 
cheap,  and  look  almost  as  well  as  silk.  The 
art  of  making  them  is  not  difficult  to  learn, 
and  the  profits  are  comparatively  large. 

45.  Pet  Dogs. — The  right  kind  bring 
fancy  prices.  King  Charles  spaniels, 
French  and  Japanese  poodles,  and  York- 
shire terriers  will  always  sell,  and  the  cost 
of  raising  them  is  slight. 

46.  Home  Hothouse. — Many  people 
will  buy  plants  already  started  who  would 
not  go  to  thie  trouble  to  buy  seeds,  slips  and 
pots.  There  is  also  a  demand  for  cut  flow- 
ers at  all  seasons.  Have  a  cellar  for  root- 
ing and  a  south  room  for  sunning.  By 
advertising  what  you  propose  to  do,  you 
will  surely  get  customers. 

47.  Preserves. — There  is  no  one  who 
does  not  prefer  the  home  article  to  that  sold 
in  the  stores.  Equip  yourself  with  fruit, 
sugar,  cans  and  preser^-e  kettles,  buy  fresl) 
fruit,  or  better  still,  raise  it  if  you  can, 
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5ind  you  can  sell  all  the  preserves  you  have 
the  facilities  for  "putting  up." 

48.  Needlework. — Buy  linens  stamped 
with  designs,  and  give  your  spare  time  to 
decorative  embroidery.  If  you  have  talent 
in  this  direction,  you  will  have  no  trouble 
in  disposing  of  your  work  at  good  prices. 

49.  Fancy  Needlework. — Watch  the 
bargain  sales  advertised  in  the  papers.  Buy 
ribbon,  silk,  laces  and  velvet  remnants, 
which  can  often  be  secured  at  a  trifling  cost. 
You  can  make  boas,  ruchings,  berthas, 
draped  collars,  etc.  Every  woman  wants 
these  things,  and  will  buy  them  if  they  can 
be  found  in  the  colors  and  styles  desired. 

50.  Labor-Saving  Utensils.  —  Secure 
from  a  wholesale  dealer  samples  of  articles 
for  the  kitchen.  Test  them  until  you  thor- 
oughly understand  their  use.  Then  start 
out  among  your  neighbors.  A  housewife 
will  purchase  anything  that  will  lighten  her 
labor  if  it  is  not  expensive. 

51.  Nurses. — Hospital  nurses  com- 
mand from  $15  to  $25  per  week.  A  course 
of  study  is  necessary,  but  the  field  is  in- 
viting for  women  who  have  tastes  for  the 
work. 

52.  Women  Physicians. — A  medical 
journal  says:  "There  is  a  real  necessity 
for  women  physicians ;  there  are  many  la- 
dies who  prefer  them,  and  in  some  cases 
will  consult  no  other.  There  are  now  over 
one  thousand  lady  physicians  in  the  United 
States,  but  the  number  will  soon  be  doubled, 
and  even  trebled.  Several  of  these  lady 
physicians  are  making  over  $2,000  a  year. 
One  of  them  says:  *I  have  several  well- 
to-do  families  whom  I  charge  by  the  year. 
I  charge  $200  if  they  are  people  who  are 
considered  well  oflF,  less  if  they  are  poor.* " 

53.  FocaK^te.— A  lady  with  a  good 
voice  is  certain  of  making  a  comfortabk 


living ;  fortunes  have  come  to  many.  The 
demand  is  wide  and  various.  If  your  taste 
does  not  incline  to  the  stage,  there  is  a  field 
in  the  church.  All  large  churches,  and 
many  small  ones,  have  paid  ohoirs. 

54.  Flower  Seed  Packets. — Buy  quan- 
tities of  flower  seeds  of  all  varieties.  Put 
them  in  small  envelopes,  a  few  seeds  in 
each,  and  advertise  that  you  will  send 
samples  for  a  penny  a  kind,  ten  for  six 
cents,  twenty-five  for  fifteen  cents,  fiity  for 
twenty-five  cents,  etc.  A  large  mail  en- 
velope will  hold  fifty  or  more  of  the  smaller 
ones  containing  the  seeds. 

55.  Selling  Books  by  Subscription.^^ 
This  is  a  profitable  work  and  one  in  which 
any  person  past  the  age  of  eight  or  ten 
years  can  engage.  It  needs  no  special  train- 
ing or  no  especial  talent.  The  "selling  of 
books"  has  been  the  stepping  stones  of  more 
great  men  and  women  than  any  other  one 
employment  Daniel  Webster  paid  his  sec- 
ond term^s  tuition  at  Dartmouth  by  can- 
vassing for  De  Tocqueville's  "America.'* 
In  the  rooms  of  the  Massachusett's  His- 
torical Society  may  be  seen  a  canvassing 
book  used  by  Longfellow,  on  one  of  the 
leaves  of  which  is  his  first  draft  of  his  poem 
"Excelsior."  Prince  Bismarck,  when  a 
student  at  Heidelberg,  during  a  winter's 
vacation,  canvassed  for  one  of  BlumenthaPs 
hand  books.  George  Washington  tells  how 
prior  to  the  Braddock  defeat  he  sold,  in 
the  neighborhood  of  Alexandria,  200 
copies  of  BydelPs  "American  Savage." 
The  reason  for  this  is  that  good  books  are 
educators.  The  work,  though  hard,  is  ele- 
vating, ennobling  and  helpful.  Dr.  Spur- 
geon  said :  "There  is  no  other  business  so 
honorable  or  beneficial  to  mankind  as  the 
business  of  selling  good  books."  The  great 
American  divine.  Dr.  Talmage  says:    ^^ 
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always  feel  like  taking  ofiE  my  hat  to  tlio 
book  agent.  He  is  doing  more  good  than 
I  can  ever  hope  to  do."  Besides  the  good 
one  can  do,  the  work  is  profitable.  The 
best  books  to-day  are  sold  only  by  subscrip- 
tion. In  days  gone  by,  the  subscription 
book  man  thought  he  could  palm  oflF  any  old 
book  on  the  innocent  public,  but  to-day  all 
this  is  changed.  The  best  authors  place 
their  books  in  the  hands  of  subscription 
book  houses  for  sale.  Subscription  book 
men  are  wide  awake,  they  at  once  put  these 
books  in  the  hands  of  agents  and  in  one 
year  alone  often  as  high  as  seven  and 
eight  hundred  thousand  copies  of  one  book 
alone  are  sold.  Histories,  biographies, 
atlases,  dictionaries,  etc.,  etc.,  find  their 
way  into  the  most  common  of  homes.  Thus 
it  is  that  the  boy  and  girl  on  the  remote 
mountain  side  and  obscure  valley  is  to-day 
as  well  read  as  the  lad  and  lass  of  our  large 
cities.  Books  are  the  educators,  agents  are 
the  reapers.  If  you  have  a  friend  who 
needs  employment  recommend  him  to  a 
good  subscription  publishing  company  and 
get  him  started  on  life's  pathway. 

MONEY    IN    INVENTIONS    AND    DISCOV- 
ERIES. 

There  is  no  enterprise  known  to  the  busi- 
ness world  where  the  possibilities  for  ac- 
cumulating a  fortune  are  so  great  as  in 
successful  inventions.  Millions  of  dollars 
have  been  made  in  the  past,  and  the  field 
is  still  unlimited.  New  articles  for  tho 
use  of  mankind,  and  improvements  on  old 
ones  are  constantly  being  placed  on  the 
market,  bringing  rich  rewards  to  the  for- 
tunate discoverers.  A  few  suggestions  are 
offered  which  mav  be  of  use  to  those  whose 

If 

talents  lie  in  Uiis  direction. 

50.  Floor  Coverings. — Carpets  are  ex- 
pensive ;   matting  is  not  elegant.    Discover 


something  in  place  of  both,  cheap  and  ornft* 
mentaL 

57.  Water  Tank. — Instead  of  the  water 
tank  on  the  top  of  a  tower  or  country  dwell- 
ing, with  its  liability  of  leakage  and  de- 
struction of  property,  why  not  put  it  in  the 
cellar  and  operate  it  by  means  of  com- 
pressed air  ?  By  placing  it  in  the  cellar  or 
underground,  the  water  could  be  drawn  cool 
and  fresh,  and  in  winter  it  would  be  much 
better  protected  from  freezing. 

58.  There  are  many  washing  machines 
on  tho  market,  but  none  so  far  has  driven 
out  the  old-fashioned  washboard  and  tub. 
A  good  one  that  can  be  sold  cheap  will  do  it. 

50.  A  Stove  Damper. — One  that  will 
close  the  draft  automatically,  when  the 
state  of  the  fire  warrants  it 

GO.  Cold  Handle. — ^A  separate  handle 
which  could  be  instantly  applied  to  utensils 
on  the  stove  and  remove  them  without  burn- 
ing the  hands. 

01.  A  Can-Slide. — A  fortune  awaits 
the  person  who  will  invent  a  can-slide 
which  will  effectually  keep  the  food  air- 
tight, and  which  at  the  same  time  may  be 
easily  opened. 

02.  A  Noiseless  Clock. — The  ticking  of 
clocks  is  very  annoying  to  many  nervous 
people.  Who  can  invent  one  that  will  per- 
form the  w^ork  silently  ? 

03.  Ice  Machine. — ^Produce  one  so 
small  and  cheap  that  it  may  be  used  in 
every  house. 

04.  Book  Lock. — A  small  contrivance 
which  can  be  attached  to  the  edges  of  a 
book.  Private  correspondence,  cash  books, 
etc.,  could  then  be  guarded  during  the  ab- 
sence of  the  owner. 

05.  Scissors. — A  scissors  or  shears  that 
will  cut  round  as  well  as  straight  would  be 
bought  by  everyone  who  uses  a  needle. 
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66.  Oas  Detective. — A  device  to  be 
placed  on  a  gas  fixture  to  ascertain  in- 
stantly whether  it  leaks.  There  is  fre- 
quently an  odor  of  gas  when  it  is  difBcult 
to  tell  from  whence  it  proceeds. 

67.  Towels. — Paper  towels  having  the 
quality  of  cloth,  yet  designed  for  a  single 
use,  will  make  a  fortune  for  their  first 
maker. 

68.  Cement. — A  cement  which  will 
take  the  place  of  pegs,  nails  and  threads 
in  the  manufacture  of  shoes  would  revolu- 
tionize the  trade. 

69.  A  Paper  Match.— The  National 
Druggist  says :  "The  time-honored  scheme 
of  rolling  up  a  piece  of  paper  and  using  it 
for  a  lighter  could  he  utilized  by  an  in- 
ventor in  the  manufacture  of  matches.  The 
matches  would  be  considerably  (cheaper  ' 
than  the  wooden  ones,  and  also  weigh  less, 

a  fact  which  counts  for  much  in  the  ex- 
portation." 

70.  Botiles. — If  a  paper  bottle  could 
be  made  as  serviceable  as  glass,  its  many 
advantages  would  insure  a  fortune  for  the 
inventor. 

71.  IIorfiP-Fastener. — A  contrivance  by 
which  a  rider  can  fasten  his  horse  and  un- 
fasten ,hini  without  alighting  would  meet 
with  ready  sale. 

72.  A  Coni'C utter. — A  machine  to  run 
between  the  rows  and  cut  the  stalks  on 
each  side  would  sell  to  every  farmer. 

73.  Fertilizer-Distributer. — One  con- 
structed on  the  plan  of  a  sprinkling  cart 
would  be  a  great  saving  in  farm  labor. 

74.  Bone  Cutter. — A  cheap  bone  cutter, 
by  which  honos  could  be  cut  into  small  bits 
for  fowls,  would  appeal  to  every  poultry 
raiser.  Bone  is  an  egg-producer,  but  no 
cheap  means  has  yet  l)een  invented  for  util- 
izing this  kind  of  refuse. 


75.  Well  Refrigerator. — Farmers  often 
keep  articles  in  the  well,  but  if  an  accident 
to  the  rope  occur,  the  articles  of  food  are 
often  spilled,  thus  entailing  great  annoy- 
ance and  expense.  Invent  a  way  by  which 
a  well  may  be  a  safe  ice-box. 

76.  Portable  Fence. — A  fence  of  which 
the  posts  are  made  of  steel  or  iron,  taper- 
ing at  the  end  so  as  to  be  readily  driven 
into  the  ground.  Such  a  fence  could  be 
carried  in  a  wagon  and  set  uj>  anywhere 
in  a  few  minutes. 

77.  Paper  Milk  Can. — If  milk  cans 
could  be  constructed  of  paper,  the  saving 
in  cost  of  transportation  would  be  a  boon 
to  every  dairyman. 

78.  E(](j  Preserver. — No  process  has 
yet  been  found  for  preserving  eggs  for 
months  and  keeping  them  as  fresh  as  newly- 
laid  ones.  Here  is  a  chance  for  a  practical 
chemist. 

79.  A  Flameless  Torch. — An  igniter 
which  will  cause  combustible  matter  to 
burn,  but  will  not  itself  flame — a  device 
which  will  instantly  ignite  a  lamp  by 
thrusting  it  down  the  chimney,  or  light  the 
gas  without  the  usual  search  for  a  match, 
would  meet  with  readv  sale. 

80.  Galvauiziul  Iron. — The  amount  of 
galvanized  iron  used  is  enormous,  and  the 
range  of  its  usefulness  is  constantly  in- 
creasing. A  process  which  will  reduce  the 
cost  of  galvanizing  even  in  the  slightest  de- 
gree would  be  a  bonanza  for  its  inventor. 

81.  Metal  Extractor.  —  A  solution 
which  will  precipitate  gold  or  silver  from 
the  ore.  Such  an  invention  would  revolu- 
tionize the  mining  industry. 

MISCELLANEOXTS  WAYS  TO  QtAXS 

BICHES. 

82.  Many  of  our  wealthiest  men  have 
made  their  money  in   mining  industries. 
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and  it  is  safe  to  predict  that  many  more 
will  meet  with  the  same  good  fortune. 
There  is  still  gold  in  California,  Arizona, 
Mexico  and  the  Klondyke;  silver  in  Colo- 
rado, copper  in  Michigan  and  Montana; 
lead  and  zinc  in  Missouri,  and  new 
bonanza  kings  may  appear  at  any  time. 

83.  Patent  Medicines. — Great  fortunes 
have  been  made  from  the  manufacture  and 
sale  of  patent  medicines.  No  man  lives 
who  enjoys  perfect  health  at  all  times,  and 
medicines  guaranteed  to  cure  every  dis- 
ease under  the  sun  may  be  found  on  the 
shelves  of  every  drug  store.  Where  there 
is  such  a  supply  it  is  evident  that  there  is 
a  demand.  There  is  room  for  more,  and 
if  introduced  in  an  attractive  way,  the 
public  will  respond. 

84.  Real  Estate, — Handsome  fortunes 
have  been  amassed  by  shrewd,  careful 
speculators  in  land.  In  order  to  make  a 
success  of  this  business,  capital  is  re- 
quired, but  with  proper  care,  and  a  knowl- 
edge of  market  values,  large  sums  of 
money  may  be  made. 

85.  Oil. — A  writer  in  the  Electrical 
World  says  that  petroleum  is  the  coming 
fuel.  It  is  probable  that  the  immense 
sums  of  money  made  after  the  discovery  of 
oil  fields  in  Pennsylvania  in  1865  will  be 
discounted  in  the  near  future  in  sections 
of  the  west  and  south.  Late  discoveries  in 
Texas  and  southern  Louisiana  indicate  an 
inexhaustible  supply  of  fuel  oil,  and  the 
mountains  of  Wyoming  appear  to  be  a 
promising  field. 

86.  Cattle  Raisers. — A  few  years  ago 
Grant  Gillet  was  a  station  agent  in  a  small 
Kansas  town,  working  for  a  bare  living. 
He  secured  a  position  as  cattle  feeder,  and 
four  years  later  he  was  worth  half  a  million 
dollars,  made  by  buying  and  selling  cattle. 


Another  man  bought  Texas  cattle  for  $432,- 
000,  and  four  months  later  sold  them  for 
$540,000.  This  simply  shows  what  oppor- 
tunities there  are  for  shrewd  men  of  means 
in  the  cattle  business. 

87.  Hunting. — Most  men  use  the  rod 
and  gun  for  sport,  but  there  are  a  number 
of  persons  who  follow  the  business  for  a 
livelihood.  Especially  in  the  great  forests 
of  the  north  are  found  thousands  of  men  ta 
whom  the  skins  of  wild  beasts  may  be  said 
to  be  meat  and  drink.  Some  of  them  at- 
tain a  competence  and  retire  on  their  sav- 
ings from  the  sale  of  furs. 

88.  Building  Materials. — '^A  man  who 
has  a  quarry  of  good  building  stone,  easily 
accessible,  is  richer  than  if  he  owned  a 
gold  mine."  This  statement  may  be  an  ex- 
aggeration in  many  cases,  but  the  fact  re- 
mains that  there  are  thousands  of  acres  of 
land  throughout  the  country  useless  for 
farming  purposes,  that  contain  quarries 
which  if  properly  developed  would  bring 
their  owners  large  returns. 

89.  Wealth  in  Trees. — The  area  of  the 
pine  forests  in  Michigan  and  Wisconsin  is 
growing  less  every  year,  but  there  are  still 
lumber  districts  in  Texas,  Georgia,  and 
Louisiana  of  astonishing  extent,  and  that 
offer  opportunities  for  capital  equal  to  any 
the  world  has  ever  known. 

90.  Cotton  Mills. — The  people  who  live 
south  of  Mason  and  Dixon's  Line  are  be- 
ginning to  realize  the  great  value  of  the 
cotton  mill  to  their  section.  Instead  of 
shipping  the  raw  material  to  !New  England, 
and  having  the  manufactured  article  re- 
turned to  them,  thus  paying  double  freight, 
they  are  turning  their  attention  to  securing 
mills  for  themselves.  The  field  is  an  im- 
mense one,  and  no  investment  is  surer  of 
profitable  retuma 


WAYS  TO  MAKE  MONET 


673 


MALAJOED  POSITIONS. 

■ 

There  are  many  positions  in  which  very 
large  salaries  are  paid.  As  a  rule,  the  re- 
muneration is  proportionate  to  the  re- 
sponsibilities involved,  rather  than  to  the 
actual  labor  required.  The  right  man  in 
the  right  place  may  always  be  sure  of  a 
rich  reward. 

91.  Advertising  Agents. — The  great 
magazines  and  newspapers  depend  to  a 
large  extent  on  their  advertising  columns 
for  their  profits.  The  men  who  have  charge 
of  this  department  frequently  receive  as 
high  as  $10,000  a  year. 

92.  Editors. — Editors  of  departments 
on  great  daily  newspapers  receive  from 
$2,000  a  year  upwards.  Many  managing 
editors  and  editors-in-chief  are  paid  five 
times  that  sum. 

93.  Attorneys. — Corporation  lawyers, 
celebrated  bar-pleaders,  and  specialists  in 
many  branches  of  the  law,  earn  large  sums 
of  money.  Single  fees  of  $10,000  and  over 
are  not  unusual. 

93.  Physicians. — ^Here,  as  in  the  legal 
profession,  the  great  financial  rewards  are 
secured  by  specialists.  Many  doctors  in 
our  large  cities  have  incomes  of  from  $25,- 
000  to  $50,000  a  year. 

94.  General  Managers. — The  manager 
of  a  leading  department  store  in  Chicago  is 
paid  $10,000  a  year.    He  began  his  busi-^ 
ness  career  with  the  same  employers,  many 
years  ago,  at  a  salary  of  $7  a  week. 

95.  Electricia.ns. — This  is  a  compara- 
tively new  field,  but  the  rewards  are  very 
large.  As  in  every  other  line  of  work,  there 
is  always  room  at  the  top.  A  young  man 
employed  in  a  New  York  establishment 
says:  "I  am  in  receipt  of  a  salary  of 
$4,000  as  superintendent  of  the  dynamo 
building;  and  recently  I  had  an  offer  of 


$7,000    to    go    to    a    new    company    out 
west." 

96.  Detectives. — Besides  the  men  regu- 
larly employed  by  the  national  and  local 
authorities,  there  are  many  who  own  or 
work  in  private  agencies.  The  pay  de- 
pends on  the  nature  of  the  work  and  the 
wealth  of  the  employers. 

97.  Press  Clippings. — ^Men  like  to  read 
items  about  themselves  which  appear  in 
print.  The  press  clipping  bureau  gives 
them  the  opportunity.  The  profits  depend 
on  the  number  of  clients  it  is  possible  to 
secure,  but  many  of  them  do  an  enormous 
business,  one  in  particular  handling  an 
average  of  100,000  clippings  a  week. 

98.  Experts. — There  are  many  kinds — 
accountant,  color,  handwriting,  etc  Any- 
one who  confines  his  life-work  to  a  special 
field  can  command  a  large  price  for  his 
services. 

99.  Corporation  Presidents. — The  larg- 
est salaried  employees  of  the  business 
world  will  be  found  among  these  men,  and 
the  extremes  are  wide  apart.  Five  thou- 
sand dollars  may  be  considered  a  very  low 
figure,  and  there  are  a  favored  few  who  re- 
ceive as  high  as  $100,000,  or  even  more. 

100.  Among  other  occupations  and  pro- 
fessions that  command  large  salaries  may 
be  mentioned  Government  ofiicials,  who  re- 
ceive from  $600  to  $50,000;  preachers, 
from  $20,000  in  the  fashionable  city  church 
to  a  pitiful  $300  in  some  country  town; 
school  teachers,  from  $250  to  $4,000.  A 
visitor  at  a  factory  where  the  superintend- 
ing engineer  was  paid  $25,000  a  year  was 
asked  if  the  salary  was  not  an  extravagant 
one.  The  owner  replied  that  he  consid- 
ered it  cheap.  Talent  and  skill  are  every- 
where in  demand,  and  when  they  are  found 
almost  any  salary  will  be  willingly  paid. 
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AN  EASY  METHOD  OF  "POSTING  UP"  ON  ANY  GIVEN  SUBJECT 

THE  following  series  of  questions  pertaining  to  the  subjects  treated  in  this  volume 
is  intended  as  a  key  to  help  unlock  the  great  fund  of  information  stored  within 
its  pages  and  to  impress  that  information  upon  the  mind.  The  list  contains 
inquiries  which  point  toward  every  quarter  of  human  research  and  human  achievement. 
It  covers  the  universe,  and  touches  all  things  which  are  wont  to  attract  the  attention 
and  engross  tlie  minds  of  readers  and  thinkers. 

As  we  stated  in  the  introduction,  the  book  itself  is  a  compendium  of  knowledge 
prepared  for  the  twentieth-century  man  or  woman  who  is  too  busy  to  wade  tlirough 
dense  volumes,  in  order  to  obtain  facts  and  figures  that  are  here  presented  in  a 
nutshell. 

In  daily  business  or  social  intercourse,  all  persons  are  at  times  confronted  by 
problems  requiring  immediate  solution.  To  aid  in  readily  solving  them,  these  ques- 
tions are  formulated  and  the  responses  indicated.  They  will  be  found  to  meet  the 
constantly  recurring  needs  of  men  and  women  in  every  vocation,  serving  as  a  medium 
of  ready  reference,  not  only  to  the  student  and  the  teacher,  but  to  the  mechanic,  the 
farmer,  the  artist,  the  railroader,  the  clerk,  the  housekeeper,  the  sportsman,  the  specu- 
lator, the  clergyman,  the  inventor,  and  all  seekers  for  useful  knowledge. 

The  asking  and  answering  of  these  questions  will  be  a  benefit  to  all  members 
aroimd  the  evening  fireside,  and  prove  a  w  olcome  and  unique  entertainment  at  social 
gatherings,  where  knowledge  as  well  as  pleasure  is  the  object  in  view. 
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QUESTIONS 


ANSWERS 
PAGE. 

What  is  the  Cinematograph? 72 

What   is  the   Kinetoscope? 72 

Describe  the  Operation  of  the  Kinetoscope. .  72 
What  is  the  "Three-Phase"  System  of  pro- 
pelling electric  Cars? 74 

Give  an  Account  of  the  Berlin  High-Speed 

Trolley     Car 74 

What    chemical    Property    is    essential    to 

Wheat  Growth? 77 

How  can  Nitrogen  be  artificially  supplied?. .  78 
What  is  Nitrate  of  Soda? 79 


ANSWERS 

PAGE. 
92 


QUESTIONS 

What  is  Radium? 

What  is  the  Value  of  Radium,  and  what  its 
potential   Force? <J3 

How  is  Polonium  obtained? 92 

How  is  a  Radiograph  taken? 93 

Who  invented  the  Balloon? 93 

What    did    Santos   Dumont   accomplish    in 
Aeronautics?   23 

Give  the  Length  of  the  largest  Balloon  ever 
constructed    24 
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QUESTIONS.  ANSWERS. 

PAGE. 

Of  what  Material  is  the  Von  Zeppelin  Bal- 
loon made? 25 

State  its  Mode  of  Propulsion 25 

What  Airship  was  built  under  quasi  United 

States  Government  Auspices? 27 

What  is  the  Aerodome? 27 

What  is  Acetylene  Gas? 70 

How  is  Acetylene  Gas  made,  and  for  what  is 

it  used? 70 

What  is  the  "Zeotope?" 72 

Where  did  Chocolate-Making  originate?. ..  .310 
Who  carried  the  dark  brown  Nut  to' Spain?.  .311 
How  did  the  Knowledge  of  Chocolate-Making 

spread  through  Europe? 310 

Who  brought  it  to  New  England? 310 

When  was  the  first  Chocolate  Mill  in  Amer- 
ica established? 311 

What  is  the  Process  of  Manufacture? 311 

Describe  the  Cocoa  Tree  and  Nuts 311 

What  is  the  annual  Consumption  of  Choco- 
late in  the  United  States? 311 

What  is  the  Cupola  in  an  Iron  Foundry?.  ..247 

How  is  the  Cupola  "charged?" 248 

What  does  the  Cupola  Man  do? 247 

What  is  the  "Tuyere?" 247 

How  is  Pig-iron  made  direct  from  the  Iron 

Ore?  249 

Describe  the  Process  of  Steel  Rolling 249 

Describe    the   Machine    Method    of    feeding 

Poultry  for  the  Market 246 

Where  are  the  Pyramids  located? 367 

How  large  is  the  Pyramid  of  Cheops? 367 

What  is  its  Height? 368 

What  is  the  Age  of  the  Pyramids  of  Gizeh?.  .368 
What  are  the  Scenes  and  Dates  of  the  great 
financial   Panics  of   the  Nineteenth   Cen- 
tury?     368 

What   is   the  Construction   of  the   Ice   Ma- 
chine, and  what  Its  Operation? 237 

What  is  the  Principle  of  Refrigeration? 235 

What    is   the   cheapest   Method   of   making 

Ice? 236 

What  is  Eometimes  substituted  for  Iron  in 

Building?   237 

How  is  anhydrous  Ammonia  made? 236 

Name  the  Scenes  and  Dates  of  great  Floods.  .369 
Give  the   Scenes  and  Dates  of  ten  terrible 

Plagues  370 

Who  owns  the  largest  Packing  Plant  In  the 

World?    135 

What  is  "Cracleware?" 88 

What  are  Positive  and  Negative  Carbons?. .  46 


QUESTIONS.  ANSWERS. 

pAGt:. 

What  is  the  Photophone? 51 

How    is     Speech     transmitted     by     "Light 

Beams?"  51 

How  are  Pictures  transmitted  by  Wire? 51 

Who  is  Nikola  Tesla? 51 

What  Is  Chronophotography? 94 

Describe  the  Method  of  Photographing  the 

human    Voice 94 

How  many  Miles  of  Railroad  are  contained 

In  the  Chicago  Stockyards? 134 

How  many  Persons  are  regularly  employed 

in  the  Chicago  Stockyards? 134 

How  are  Steam  Engines  run  by  the  Sun's 

Rays?    95 

Is  it  possible  to  smelt  Ores  and  Minerals  by 

Sunshine?    95 

What  Degree  of  Heat  is  developed  by  two 

Yards  square  of  concentrated  Sunlight?. .  95 
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official  Trips? 296 

What  are  the  Instructions  to  Railroad  Em- 
ployes when  the  President  is  on  the 
Train?    296 

What  is  required  of  the  Telegraph  Operator 
and  Lineman  on  the  President's  Special 
Train?  296 

What  Provisions  are  loaded  on  the  Presi- 
dential Train? 297 

What  Proportion  of  the  World's  Supply  of 
Cattle,  Sheep  and  Swine  is  furnished  by 
the  United  States? 297 

Where  are  the  main  killing  and  packing 
Centers  in  this  Country? 298 

What  is  the  Number  of  Cattle,  Sheep  and 
Swine  in  the  World? 297 

Which  State  in  the  Union  has  the  most 
Cattle?    297 

What  is  the  largest  single  Business  in  the 
World?  ,.,298 
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What  state  in  the  Union  has  the  largest 
Trees?   303 

Where  is  the  Calaveras  Grove,  and  of  what 
is  it  composed? 303 

What  are  the  "Sequois?" 303 

Where  are  the  Redwood  Forests? 304 

What  is  the  Number  of  great  Forests,  and 
what  the  Area  they  cover? 304 

How  many  truly  great  Trees  are  lo  be  seen 
in  California? 304 

Give  their  Age,  Height,  and  Diameter 304 

State  the  Ownership  of  the  Mariposa  Grove. 304 

Describe  the  "Kuong  Yuin,"  or  Canton  "Ex- 
amination Hair 358 

What  is  Rice  Paper? 358 

Where  is  the  Rockefeller  Farm,  and  hov/ 
large  is  it? 302 

Where  is  the  largest  Farm  in  the  South- 
western States,  and  what  are  its  Products 
and  Profits? 301 

Locate  and  describe  the  best  equipped  Farm 
in  the  United  States 301 

Where  and  of  what  Size  is  the  largest  Al- 
falfa Tract? 301 

What  is  the  main  Peculiarity  or  a  Chinese 
Wedding?  359 

For  what  are  Elephants  used  in  India? 361 

Give  Details  of  the  new  Method  of  cleaning 
Furniture,  Carpets,  etc 239 

Where  did  Sugar  Cane  originate,  and  how 
many    Varieties  are  known? 239 

What  is  the  Area  of  Sugar  Cant  in  Louisi- 
ana, and  how  much  is  needed  to  plant  an 
acre?    239 

How  much  Cane  does  a  Louisiana  Sugar 
House  use  daily? 239 

What  is  the  Process  of  making  Sugar? 240 

How  is  Political  Power  centralized  in 
France? 345 

What  is  the  Nature  of  the  French  Canton 
and  Commune? 345 

Describe  the  French  Election  Metnods 343 

What  are  the  Qualifications  for  Eligibility  to 
Office  in  France? 343 

What  are  the  Functions  of  the  President  of 
France,  and  those  of  his  Cabinet:? 343 

How  did  the  National  Assembly  originate  in 
France?    342 

What  are  the  Functions  of  the  Senate  and 
Chamber  of  Deputies  in  France? 344 

What  Evils  prevail  in  the  French  Adminis- 
tration?     344 
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Describe  the  French  Judicial  System 344 

Where  did  Celery,  Tobacco  and  Onions  come 
from? 362 

Where  are  the  following  Industries  mostly 
carried  on,  viz.:  Collars  and  Cuffs?  Pot- 
tery?  Silverware?  Agricultural  Imple- 
ments? Coke?  Jewelry?  Oyster  Canning? 
Slaughtering  and  Packing?  Gloves?  Car- 
pets? Silk?  Plated  and  Britania  Ware? 
Iron  and  Steel?    Brassware? 305 

How  is  Coal  Mined? 241 

How  is  Coke  made? 241 

What  are  the  latest  Substances  from  which 
Paper  is  made? 241 

Name  the  different  Kinds  of  Harvesting 
Machines  119 

Give  Facts  about  the  Corn-Shredder 120 

What  is  the  monthly  Output  of  a  single 
Meat-canning  Factory  in  Chicago? 168 

What  is  the  daily  Product  of  a  single  Bean- 
canning  Establishment? 168 

What  are  the  By-Products  of  Corn? 205 

How  many  Bottles  of  Pickles  are  annually 
put  up  by  a  single  Factory? 169 

What  is  Australia's  great  Railway  Project.  .172 

What  is  the  Bonus  offered  to  Contractors  for 
this   Road? 172 

Are  patent  medicinal  Stock  Foods  of  any 
Value?    204 

What  was  the  Iowa  Agricultural  College  Test 
in  feeding  Cattle? 204 

What  is  the  Name  of  the  World's  largest 
sailing  Vessel? 173 

What  chemical  Element  is  essential  in  Cat- 
tle Feed? 203 

What  is  the  Speed  of  the  Torpedo  Boat, 
Cobra? 174 

What  is  the  Speed  of  the  Steam  Yacht,  Ar- 
row?     174 

What  is  the  Name  of  the  largest  Freight 
Vessel  ever  built  in  America? 174 

How  many  Passengers  will  this  Vessel  carry, 
besides  its  Cargo? 175 

Where  is  the  Arlberg  Tunnel? 201 

What  is  the  Length  of  the  Mont  Cenis  Tun- 
nel?     202 

When  was  the  first  Tunnel  built  in  the 
United   States? 202 

Where  and  how  long  is  the  St.  Gothard  Tun- 
nel?   200 

What  is  the  Extent  of  the  Simplon  Tunnel?. 202 
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When  was  the  first  Egg-candling  Machine 
used  in  a  Packing  House? 176 

What  was  the  Minnesota  Experiment  in 
evolving  superior  Wheat? 177 

Where  are  Fur  Hats,  Cotton  Goods,  Glass 
and  Boots  and  Shoes  largely  made? 306 

Give  the  Number  of  Pupils  in  the  Public 
Schools  of  the  United  States 306 

State  the  Value  of  Public  School  Property 
in  the  United  States 306 

Where  have  limitless  Petroleum  Fields  lately 
been  discovered?   242 

How  are  Sheep  cleaned  in  New  Zealand?. .  .354 

How  large  are  the  Australian  Sheep  Sta- 
tions?    354 

Describe  the  Cannibal  Tree,  of  Australia. .  .356 

What  is  the  annual  Output  of  Coal  in  Great 
Britain  and  the  United  States? 243 

Where  are  the  two  deepest  Coal  Mines? 243 

What  is  Pennsylvania's  Annual  Coal  Pro- 
duction?    243 

What  is  the  Process  of  mining  Coal? 243 

Why  are  Compressed  Air  Locomotives  used 
In  the  Coal  Mines? 244 

How  is  Coal  sorted? 244 

What  is  the  "Breaker,"  and  what  does  the 
"Breaker  Boy"  do? 244 

When  and  by  whom  were  the  first  movable 
Types  used?. 158 

How  long  was  the  wooden  Printing  Press 
in  use? 158 

Where  did  the  Horse  Chestnut  come  from?  363 

"        "      "    Citron  "  "      363 
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"  "  Sunflower  "  "  363 
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"  "  Parsnip  "  "  363 

"  Cabbage  **  "  363 

"  "  Apple  "  ••  363 

"  "  Pear  "  "  363 

"  "  Mulberry  Tree       "  "  363 

"  "  Cucumber  "  "  363 

"  "  Quince  "  "  363 

"  "  Bean  "  "  365 

"        "  "  Beet  "  "  365 

"  "  Sweet  Potato         "  "  365 

"      "     Radish  "  "      363 
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When  were  Cast-Iron  Presses  and  Levers 
first  used? 158 

When  was  the  first  Press  without  a  Screw 
used?  158 

When  was  the  first  Flat-Bed  Cylinder  Press 
invented?   160 

When  was  the  Toggle- Joint  Introduced? 160 

When  was  tne  first  Quadruple  Newspaper 
Press  constructed? 161 

What  Country  was  the  Source  of  Garden 
Cress?   363 

What  Country  was  the  Source  of  Horserad- 
ish?   363 

What  Country  was  the  Source  of  Flax? 363 

Hemp?  ..363 

Spinach  ?.363 

Rye?    ....363 

Barley?    .363 

Wheat?  ..363 

Parsley?  .363 

Millet?   ..363 

Cayenne 

Pepper? 365 

What  is  an  illegal  Trust? 484 

Describe  the  Operation  of  the  Pneumatic 
Tube 238 

What  is  its  Relation  to  Newspaper  Work?.  .238 

How  is  it  Utilized  in  the  Post-Office? 238 

What  is  its  Service  in  great  Hotels  and 
Stores?  238 

How  were  the  Filipino  Schools  taught  under 
Spanish  Rule? 307 

How  many  American  Schools  have  been 
opened  in  the  Archipelago? 307 

How  man;  American  School  Books  have 
been  sent,  there? 307 

What  is  the  Composition  of  the  Filipino 
Alphabet?  308 

What  games  do  the  young  Filipinos  play?.  .308 

How  does  the  United  States  Government 
educate  thp  Indian? 309 

What  Conditions  prevail  on  Indian  Reserva- 
tions?     309 

How  is  Coke  manufactured? 245 

Where  is  Tobacco  cultivated  under  Tents?.  .220 

What  is  tho  ordinary  Method  of  cultivating 
and  curing  Tobacco? 222 

How  large  a  Business  has  a  Chicago  Pack- 
ing House  done  in  a  single  year? 147 

How  much  VlooT  Space  is  used  by  a  single 
packing  Concern? 1^^ 
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What   is   the  "Kosherman's"   Task   at   the 
Chicago  Stock  Yards? 148 

Of  what  Size  are  the  two  largest  Mules  on 
Record?    148 

How  is  the  Skyscraper  built? 150 

What  Kind  of  Men  become  good  Architec- 
tural Iron  Workers? 152 

What  was  the  old  style  of  Foundation  for 
high  Buildings? 152 

Of  what  are  the  Building  Columns  made, 
and  what  do  they  carry? 154 

What  is  the  average  Thickness  of  Walls  in 
a  modern  "Skyscraper"  / 157 

Describe    the    "Dipper"    and    "Clamshell" 
Dredges  165 

By    what    Nation    was  the    first    Printing 
done?  158 

How  much  has  5,542  Miles  of  Railroad  Con- 
struction cost  the  Czar  of  Russia? 163 

What  is  the  Prospect  for  a  Railway  encir- 
cling the  Globe? 161 

What  is  the  Area  of  Alaska? 313 

How  does  Alaska  compare  in  Size  with  New 
England? 313 

What  is  the  Extent  of  Alaska's  Coast 
Line?   313 

How  wide  is  the  Yukon  River 313 

How  far  is  the  Yukon  navigable? 313 

How  much  did  Alaska  cost  the  United 
States?   313 

What  was  the  Value  of  Alaska  Salmon 
packed  in  1901? 313 

What  is  the  Capacity  of  the  largest  Oil  Stor- 
age Tank  in  the  United  States? 230 

What  is  the  Process  of  drilling  for  Oil? 230 

How  is  cracked  Cocoa  turned  into  Choco- 
late?     312 

How  is  Chocolate  molded  into  Cakes? 312 

Describe  the  Process  of  sweetening  and 
flavoring  Chocolate 312 

What  is  the  annual  Volume  of  Business  of 
the  Chicago  Union  Stock  Yards  Com- 
pany?   298 

How  many  Men  does  the  Corporation  em- 
ploy?   298 

How  many  Cattle  and  Sheep  were  received 
at  the  various  packing  Centers  of  the 
Country  in  1901? 298 

What  wa«  the  Agreement  between  the  Unit- 
ed States  and  Great  Britain  as  to  sealing 
in  Alaska? 315 

What  is  Pelagic  Sealing? 316 
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How  do  the  Eskimos  hunt  Walrus? 315 

What  are  the  main  Products  of  Florida?.. 316 

Where  are  the  principal  pleasure  Resorts  of 
Florida? 316 

What    Class    if    Visitors    frequents    Palm 
Beach,  Florida? 319 

Where  are  the  finest  Oranges  produced? 319 

What  is  raised  in  the  Florida  Truck  Gar- 
dens?    319 

What  is  the  latest  Method  of  raising  Pine- 
apples in  Florida? 320 

Describe  a  Sponge  Factory 317 

Give  an  Idea  of  a  Cocoanut  Plantation 321 

What   was   the  first   Money  coined   at  the 
United  States  Mint? 322 

Who  was  the  first  Director  of  the  United 
States  Mint? 322 

When  were  Silver  Dollars  and  Gold  Eagles 
first  coined? 322 

For  what  Length  of  Time  did  the  Philadel- 
phia Mint  suspend  Operations? 322 

During    what   long    Period   were    no   Gold 
Eagles  coined? 322 

In  what  Years  were  no  Half  Eagles  coined?. 322 

During  what  Years  were  no  Quarter  Eagles 
coined? 322 

In  what  Years  did  the  Mint  coin  no  Dol- 
lars?    322 

In  what  Years  did  the  Mint  coin  no  Half 
Dollars?  322 

In  what  Years  did  the  Mint  coin  no  Quarter 
Dollars?  322 

In  what  Years  did  the  Mint  coin  no  Half 
Dimes?  322 

In  what  Years  did  the  Mint  coin  no  Cents?.  .322 

In  what  Years  did  the  Mint  Coin  no  Half 
Cents?   322 

When  were  the  first  $3  Pieces  made? 322 

When  was  the  Coinage  of  the  412%-Graln 
Sliver  Dollar  and  the  5-Cent  Silver  Piece 

discontinued? 322 

At  what  Date  did  tbe  3-Cent  Silver  Piece  and 
the   bronze    two-Cent    Piece  cease  to  be 

coined?  322 

What  Metals  do  the  Carson  and  San  Fran- 
cisco Mints  Coin? 322 

What  is  the  Function  of  the  Denver  Mint?.  .322 

In  what  Country  is  the  Art  or  Lace-making 

largely  developed? 357 

From  what  Source  are  the  Designs  taken 

for  this  Manufacture? 357 

What  is  Chinese  Rice  Paper? 357 
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How  is  the  modern  Theater  conducted? 386 

What    are    the    Theater    Manager's    Func- 
tions?     386 

What  is  the  Stage  Director's  Task? 386 

What  Work  devolves  on  the  Scenic  Artist 

and  Property  Man? 387 

How  are  the  Parts  of  the  Play  assigned?.  .388 

What  goes  on  "up  in  the  Flies"? 389 

What  is  the  Farm  Boy's  Fond  Ambition?.  .430 
How  is  the  Farm  Boy  installed  in  the  Rail- 
road Telegraph  Office? 430 

What  Faculty  is  essential  in  a  Telegraph 

Operator?   430 

Give  an  Idea  of  the  Morse  Alphabet 430 

What  Time  is  required  to  learn  Telegra- 
phy?     431 

How  are  Telegraphy  and  Typewriting  re- 
lated?   431 

Name  the  Salaries  of  Railroad  Telegraphers 

and  Train  Dispatchers 431 

Can  big  Corporations  be  just? 484 

What  constitutes  the  Power  of  the  Monop- 
oly?  484 

What  has  the  Standard  Oil  Company  done?. 485 

What  has  the  Beef  Trust  done? 485 

How  does  a  good  Trust  Operate? 485 

Mention  the  various  Trusts 485 

What  is  the  Process  of  preserving  natural 

Flowers? 402 

What  is  the  Value  of  Crops  annually  de- 
stroyed by  Bugs  in  the  United  States? 423 

Name  the  first  Process  In  minting  Money?.  .322 
What  are  the  largest  and  smallest  Weights 

used  in  the  Mint? 322 

What  is  the  Deposit  Melting  Room? 322 

What  is  Assaying? 322 

What  is  done  in  the  Rolling,  Adjusting  and 

Cleaning  Rooms  of  the  Mint? 322 

What  is  the  Operation  of  the  Presses? 322 

How  do  the  Peruvians  get  Quinine  from  the 

Cinchona   Tree? 351 

Name  the  Nine  Great  Wonders  of  America.  .324 

Where  is  Opium  mainly  produced? 351 

What  Flower  is  the  Source  of  Opium? 351 

What  made  the  Opium  Trade  a  political 
Problem  in  Eastern  Asia? 351 

Where  are  the  largest  Harvests  of  the 
Poppy?   352 

How  is  raw  Opium  extracted,  and  what  is 
the  finishing  Process? 353 

How  are  Sheep  sheared  by  Machinery? 354 
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How  are  Sheep  Cleansed  by  Law? 354 

What  Salary  is  received  by  the  President  of 
the  United  States?  the  Vice  President  and 
Cabinet?  Members  of  Congress?  the  Su- 
preme Court  Judges?  the  Circuit  and  Dis- 
trict Judges?  Heads  of  minor  Depart- 
ments? Postmasters?  Diplomatic  Ap- 
pointees?   Army  Officers? 325 

What  is  the  Salary  of  Naval  Officers? 326 

How  much  has  the  Strength  of  Labor  Unions 
increased  in  14  years?. 482 

What  is  Labor's  most  persistent  Demand?.  .482 

What  is  the  Attitude  of  conservative  Labor 
Leaders  as  to  Strikes? 482 

What  Qualities  are  essential  in  a  safe  Labor 
Leader?  . . . : 483 

What  is  shown  by  the  Records  of  the  De- 
partment of  Labor  since  1881? 483 

What  is  the  Proportion  of  successful  and 
unsuccessful  Strikes? 483 

What  Gains  has  Labor  made? 484 

What  are  the  Circumstances  of  the  Average 
American   Farmer? 423 

How  do  the  present  Farm  Wages  compare 
with  those  of  earlier  Times? 423 

What  Improvements  have  been  made  to  the 
Advantage  of  the  Farmer? 423 

What  is  the  average  Size  of  Farms  in  the 
United   States? 422 

What  is  the  average  Size  of  Farms  in  the 
Southwest? 422 

How  many  Indians  received  Farms  from 
the  Government  in  1901? 422 

Of  what  Extent  are  the  Farms  in  the  East- 
em  and  Middle  West  States? 422 

How  many  Farms  are  contained  in  the 
United   States? 422 

How  many  Women  are  employed  in  the 
Fields  in  this  Country? 435 

How  are  Long  Island's  Female  Farm  Hands 
hired?  435 

What  particular  Work  is  done  by  Women  in 
the  Fields? 435 

What  are  the  Wages  of  Women  Farm 
Hands?    , 435 

What  is  the  Locomotive  Engineer's  Ap- 
prenticeship?   435 

What  are  the  Stages  of  his  Promotion? 437 

Give  an  Illustration  of  the  Immensity  of 
Space  in  the  Universe 471 

How  fast  does  Light  Fly? -.  .471 

What  is  the  Copernican  System? 471 
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Who  discovered  the  Cause  of  the  Tides?. . .  .472 

Who  invented  the  Telescope? 472 

Describe  the  Workings  of  the  Lick  Obser- 
vatory Telescope  475 

Describe     the     largest     Telescope    in    the 
World   473 

Who  first  promulgated  the  Laws  0€  Gravi- 
tation?  472 

Of  what  does  the  Solar  System  consist?. ..  .475 

What  is  the  Composition  of  the  Suil? 475 

How  large  is  the  Sun,  and  how  fa^  irom  the 
Earth  ?  476 

How  Strong  is  the  Light  of  the  *Sun,  and 
what  is  the  Intensity  of  its  Heat? 476 

What  is  the  number  of  the  Planets? 476 

Describe  Mercury  and  Venus 476 

What  is  the  Orbit  of  the  Earth,  and  what 
the  Speed  of  its  Revolutions? 477 

What  is  the  Diameter  of  the  Moon,  and  what 
its  Distance  from  the  Earth? 478 

How  do  Eclipses  occur? 478 

Explain  the  Ebb  and  Flow  of  the  Tides 478 

Give  a  Description  of  Jupiter  and  Mars 479 

How  far  is  Jupiter  from  the  Sun^  and  how 
far  from  the  Earth? 480 

How  many  Satellites  has  Saturn,  and  what 
are  its  Rings? 480 

How  long  is  Saturn  in  passing  through  a 
Sign  of  the  Zodiac? 480 

When  was  Uranus  discovered,  and  how  far 
is  it  from  the  Sun? 480 

How  large  is  Uranus  as  compared  with  the 
Earth?  480 

Where  Is  Neptune? 481 

What     are     Asteriods,     Meteors,     Comets, 
Fixed  Stars? 481 

How  maiiy  Stars  are  visible  to  the  naked 
Eye? 481 

What  Apprenticeship   does  the  Locomotive 
Fireman  serve? 437 

What  are    the    Details    of    the   Fireman's 
Work?   437 

What  are  the  two  Systems  of  firing  Loco- 
motives?    438 

What  is  the  Fireman's  Action  on  approach- 
ing a  Station? 438 

What  was  the  Night  Traveler's  Custom  in 
olden  Times? 439 

How   long   was   the    Journey   from    Edlng- 
burgh  to  London  by  Stage? 439 

What   effect   had    the   Advent  of    che  Mall 
Coach  on  the  Old-Time  Inns? 439 
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How  has  Night  Travel  on  Railways  been 
made  comfortable? 439 

Describe  the  new  Type  of  Passenger  Loco- 
motive   441 

How  much  Capital  does  the  Canadian  Lum- 
ber Industry  represent? 442 

What  is  Canada's  annual  Output  of  Lum- 
ber?   442 

How  much  Timber  Land  has  New  Bninii- 
wick? 442 

What  is  the  Forest  Area  of  British  Colum- 
bia?     442 

What  is  the  Extent  of  Timberland  in  Que- 
bec?   442 

How  high  and  how  thick  does  the  Douglas 
Fir  Tree  grow? 444 

How  many  great  Sawmills  has  British  Co- 
lumbia, and  what  is  its  yearly  Cut  of 
Timber?  444 

How  large  are  the  Lumber  Rafts  in  New 
Brunswick?  Describe  the  Canadian 
Maple 445 

Where  is  the  greatest  Example  of  Water- 
Power  in  the  World? 468 

Where  is  the  greatest  Power-House  in  the 
World?  468 

How  is  Water-Power  sent  across  the  Rocky 
Mountains,  150  Miles? 470 

Where  is  Power  generated  by  Canon  Water?. 470 

What  River  furnishes  Sacramento  its  Power 
for  Light  and  Trolley  Cars? 470 

How  far  away  from  San  Francisco  is  its 
Electric  Power  generated? 470 

What  is  Carborundum^  and  for  what  is  it 
used?   469 

In  what  Country  did  the  Ostrich  originate, 
and  what  is  its  Nature? 447 

How  many  Eggs  does  the  Ostrich  sit  on, 
and  what  is  the  Period  of  Incubation?.  .448 

What  is  the  Market  Value  of  Ostrich  Feath- 
ers?     448 

How  is  the  Distribution  of  Moisture  de- 
pendent on  Forests? 466 

In  what  Way  do  Forests  prevent  Floods 
and  Droughts? 466 

When  did  the  United  States  Government 
establish  Forest  Reserves? 467 

How  many  square  Miles  of  Timberland  still 
remain  in  the  United  States? 467 

What  is  the  annual  Loss  of  Timber  by 
Fire?    467 

Where  is  the  best  farming  Area  in  Canada?. 445 
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What  is  the  general  Practice  of  the  Canadian 
Farmers?    445 

What  Kind  of  Soil  has  Lower  Canada,  and 
what  are  its  staple  Crops? 446 

What  Sort  of  Land  lines  the  St.  Lawrence 
River?   446 

What  do  the  Swamp  Lands  result  from? 446 

What  is  the  Swamp  Muck  used  for? 446 

What  was  the  Wheat  Crop  of  Canada  in 
1902?    446 

What  Percentage  of  Canada's  Population  is 
engaged  in  Farming? 446 

What  new  Application  of  the  Grain  Crop 
prevails  in  Canada? 446 

When  and  for  what  Purpose  did  the  Domin- 
ion Parliament  establi&h  Experimental 
Farms?   446 

What  has  caused  the  rapid  Growth  of  the 
Dairy  Industry  in  Canada? 446 

What  Advantage  have  the  Canadian  Farm- 
ers gained  by  new  Methods  of  Farming?. 446 

How  does  the  Stoker  feed  the  Ship's  Fur- 
nace?    424 

In  what  Manner  does  the  Stoker  ''Clean  the 
Fires"?    424 

How  long  is  the  Stoker's  relief  Period?. .  .424 

What  Is  the  "Black  Pot"? 424 

What  is  the  "Trimmer's"  Task? 425 

How  much  Coal  is  consumed  in  a  single 
Passage?    425 

Where  does  the  Cork  Tree  grow? 403 

Up  to  what  Age  does  the  Tree  produce 
marketable   Cork? 403 

How  is  the  Cork  obtained  from  the  Tree?.  .403 

What  is  the  Process  of  preparing  Cork  for 
the  Market? 403 

What  Prince  was  noted  for  his  Punctuality?. 463 

On  what  Occasions  is  Tardiness  offensive?.  .464 

Give  Details  of  a  Problem  of  Twenty  Invita- 
tions    464 

Why  is  the  Doctor  sometimes  late  in  his 
professional   Calls? 465 

How  does  the  Temperature  of  the  Earth  in- 
crease at  certain  Depths? 465 

What  are  the  Depth  and  Extent  of  the  Zinc 
Mine  in  Cornwall? 465 

Where  is  the  deepest  artificial  Hole  in  the 
World?  465 

What  is  the  average  Temperature  1,000  feet 
below  the  Earth's  Surface? 465 

What  is  the  Temperature  of  the  Coal  Mines 
in  France  at  a  Depth  of  3,600  Feet? 465 
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Can  the  Eartha  interior  Heat  be  utilized 

by  Science? 466 

When  were  Eggs  first  hatched  artificially ?.404 
What  is  the  Capacity  of  the  ordinary  Incu- 
bator,  and  what  the  proper  Temperature 

for  Incubation?  404 

What  is  the  "Brooder"? 405 

What  is  Law,  and  how  do  Civil  and  Criminal 

law  differ? 462 

Define  Embezzlement,  Felony,  Larceny,  Ar- 
son, Forgery   Perjury,  Murder 463 

Of  what  is  Celluloid  made? 405 

What  is  the  Process  of  manufacturing  Cel- 
luloid?  406 

For  what  is  Celluloid  a  Substitute? 406 

What  is  Solar  Light? 460 

Of  what  is  a  Beam  of  Sun  Waves  com- 
posed?    460 

What  is  "natural"  Color,  and  how  is  it  pro- 
duced?   460 

What  determines  the  Color  of  the  Pansy?.. 460 
What  is  the  Eftect  of  Electricity  on  Milk  and 

Meat?   407 

What  is  electrical  Tension? 407 

Give  a  DescriDiion  of  Foot  Ball,  Base  Ball, 
Golf  and  Basket  Ball 408 

How  is  the  Marine  Torpedo  discharged?. .  55 
Describe    the    Exploding    of    a    submarine 
Mine   55 

What  is  the  respective  Construction  of  the 
Gatlin,  Maxim  and  Hotchkiss  Guns,  and 
how  are  they  operated? 56 

How  is  the  Searchlight  made,  and  what  is  it 
used   for? 57 

What  is  the  Process  of  making  Armor  Plate?  58 
What  new-style  naval  Vessel  uses  Sails  for 

Motive  Power? GO 

How  is  Smokeless  Powder  made? 53 

Describe  Nltro-Glycerlne  and  its  Manufac- 
ture    53 

Why  is  the  "Dum  Dum"  Bullet  a  barbarous 

Missile? 54 

What  is  the  "Base"  Shell? 55 

How  is  the  Torpedo  constructed? 55 

How  are  Sheep  Killed  at  the  Union  Stock 

Yards?  147 

What  becomes  of  the  Stockyards  Refuse?..  140 
Describe   the   Process   of  slaughtering  and 
dressing  Cattle 138 

How  is  Pork  officially  tested  by  the  Micro- 
scope?     136 
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Wbere  Is  tbe  largest  Horae-Market  In  the 

World?  1*8 

What    ta    the    Procesa    of    making    Liquid 

Air?   82 

Wby  can  Liquid  Air  be  boiled  on  a  Bloclc 

of  Ice? 81 

How  can  a  Rose  be  frozen  hard? 83 

How  may   frozen  Butter  be  pounded   Into 

a  Flour? 83 

How   may  Steel   Bars  be  burned  lllie  dry 

Wood? 84 

Describe  the  Nitrogen  ■producing  Machinery 

operated  by  Niagara  Falls  Water  Power. .  78 

Describe  an  electric  Automobile    116 

What  is  an  ■Air-controlled    Motor? 116 

How  are  SlalneJ-Glasa  Windows  made? 85 

How  is  Porcelain  made? 88 

What  Is  the  Cannibal  Tree? 356 

Why  is  It  worshiped  as  the  "Derll  Tree"?.  .356 

What  is  the  Agave? 356 

How  is  the  Agave  useful? 356 

What  is  the  potential  Force  of  a  Pound  of 

Coal?   381 

What  constitutes   the  Freight   Brakeman's 

Task  on  his  Run? <25 

What  is   the   Passenger    Brakeman'a    Duty 

ontheTrain?  *25 

Describe  the  Pathway  of  a  Cyclone 382 

Describe  the  Edges  of  a  Cyclone 382 

Describe  the  Center  of  a  Cyclone 382 

What  Is  the  "Horn  Card"'? 382 

How   does   the  Cyclone  form,  develop  and 

advance?  382 

What  is  the  Theory  of  "Evolution"? 504 

What  Is  meant  liy  "Natural  Selection"? 504 

Explain  the  Doctrine  of  the  Survival  of  the 

Fittest  504 

How    do    certain    savage  Tribes    use  their 

Toes? 505 

What  Changes    do    human    Teeth  undergo 

through   successive  Generations? 505 

What  are     Alavtc  Forms"*  505 

Is  a  Hfllt'f  In  RvoliiUon  atheistic? 505 

Why  are  Women  most  skillful  in  printing 

Music?    384 

What  composes  the  Music  Printer's  Case?.  .384 

How  are  Music  Notes  set  In  Type? 384 

Where  Is  Music  Type  made? 384 

What  Is  the  Process  of  lithographing  for 

Music?    384 

How  is  Music  printed? 384 

What  la  Communism? 506 
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What  la  Socialism? eO« 

What  Is  the  Number  of  Atlantic  Cables  and 
where  do  they  run? 461 

What  are  the  Liabilities  of  the  British, 
German  and  French  Cables  la  Time  of 
War?  <61 

How  does  the  modem  Commercial  College 
prepare  its  Pupils  for  a  Business  Career?. 458 

What  are  its  Pacillties  for  Inatructitm? 459 

How  does  "Uncle  Sam"  deliver  "special" 
LetteraT  413 

How  many  "special"  Letters  are  delivered 
rtally  in  Chicago? 414 

What  things  are  essential  to  constitute  an 
Ideal  Home? 457 

Stale  the  Numticr  of  High  Schools  in  Illi- 
nois, and  the  Studies  taught  therein 455 

What  are  the  different  Methods  of  bathing, 
for  Health  and  Beauty? 415 

Describe  the  Training  of  our  Schoolboy 
Soldiers  416 

What  are  the  proper  Modes  of  Exercise  for 
strengthening  the  abdominal  Muscles?. ..  .417 

What  are  the  Effects  of  Ume  as  applied  to 
the  Soil? 419 

Give  an  Idea  of  the  Importance  of  Courtesy 
in  Domestic  Life 453 

What  was  the  average  Amount  of  Coal 
mined  by  each  Miner  in  1897-98-99  and 
1901?   420 

How  was  the  Old-Tlme  lumbering  Camp  con- 
structed?   449 

What  Is  the  modern  Logging  Outfit? 449 

What  are  the  Chances  of  a  Country  Boy  in 
a  big  City? 451 

What  makes  a  "Good  Letter,"  and  what  Is  its 
Effect?    452 

What  Inventions  during  recent  Years  have 
miDimized  Farm  Labor? 119 

How  have  Improvements  In  the  Sewing  Ma- 
chine curtailed  domestic  Work  and  les- 
sened the  Cost  of  the  finished  (Jarment?.  ,121 

Describe  tlie  Conslnutlon  and  Operation  of 
the  Knining   Machiuf     121 

Name  and  describe  the  largest  Island  on  the 
Globe   350 

Of  what  geo!!raphl<';il  Divisions  Is  Ger- 
many composed? 326 

When  and  how  was  the  German  Confedera- 
tion organized? 326 

How  Is  the  Imperial  Government  made  upT.320 
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Of  what  consists  the  Imperial  Ck)U]icil  of 

Germany? 327 

How    is    the    Imperial  Crown  transmitted, 

and  what  Power  inheres  in  it? 327 

What  are   the   Functions  of   the   Imperial 

Chancellor?    327 

Of  what  consists  the  German  Judioiary? 328 

How  are  Boats  propelled  on  the  River  Elbe?. 328 

Describe  the  Estuary  of  that  River 328 

Where   is   the   longest   Bridge-Span  in  the 

World?  341 

What  is  the  Nature  of  the  Government  of 

Russia?  346 

What  is  the  Russian  "Mir"? 346 

What  was  Russian  Serfdom? 346 

What  did  Peter  the  Great  accomplish? 347 

What  are  the  Functions  of  the  Russian  Sen- 
ate, Committee  of  Ministers  and  Council 

of  State? .347 

What  Kind  of  Town  Government  prevails  in 

Russia?  348 

What   are    the    Russian     Preliminaries   to 

Marriage? 348 

Where  is  Platinum  mainly  produced? 349 

How  is  the  crude  Platinum  obtained? 349 

What  has  the  Government  Fish  Commission 

accomplished?  329 

What  is  the  Slgsbee  Trawling  Device? 329 

How  many  Species  of  Fish  were  taken  in 

the  Cruise  of  the  Albatross? 330 

What  Is  Scotland's  Model  Town? 337 

How  Is  human  Hair  bought  In  Germany?.  .330 

What  do  Fogs  cost  London? 337 

What  Is  the  Status  of  matrimonial  Life  in 

England?  337 

Describe  the  Course  of  Experiments  pursued 
by  the  Agricultural  School  of  the  Univer- 
sity of  Minnesota 177 

What  was  the  Process  followed  in  develop- 
ing new  Breeds  of  Wheat? 177 

What  is  the  average  Yield  per  Acre  of  the 
New  Grades  of  Wheat  called  "Minnesota, 

163"?    173 

What  Increased   Production  of  Fife  Wheat 

did  the  Experiments  cause? 178 

How  many  Acres  of  Wheat  are  cultivated  in 

the  Dakotas  and  Minnesota? 178 

What  Excess  over  ordinary  Crops  in  this 
Region    is    assured    by    the    Agricultural 

School's  Experimentation?  178 

Describe  the  Method  of  Egg-Candllng  by 
Machinery 176 
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Where  was  the  great  Roman  Wall,  built  by 

Antonius? 338 

What  is  likely  to  be  the  Future  of  Type- 
writing?   431 

What  are  the  main  Uses  of  Cork? 403 

To  what  Extent  is  Platinum  produced  in  the 

United  States?  349 

How  much  Platinum  was  imported  into  the 

United  States  in  1902? 349 

How  do  the  two  Classes  of  Socialists  differ?. 506 

What  are  the  Causes  of  Socialism? 506 

Explain  the  Single-Tax  Theory 507 

What  did  Henry  George  claim  to  be  the  only 

Source  of  Wealth? 507 

For  what  Purpose  was  Tammany  Hall  organ- 
ized?   508 

How  does  Tammany  Hall  make  its  "Col- 
lections"?   508 

What  is  the  "Tax  Fund"  of  Tammany  Hall?. 608 
Who  commanded  the  Union  Armies  in  the 

Great  Battles  of  the  Civil  War? 511 

Who  commanded  the  Confederate  Armies  in 

the  Great  Battles  of  the  Civil  War? 511 

Name  the  Localities  and  Dates  of  these 
Battles 511 

What  were  the  Union  and  Confederate  Losses 

in  each  Battle? 511 

How  are  Flowers  put  to  Sleep? 512 

How  are  Flowers  made  to  blossom  out  of 
Season?  512 

What  is  the  cleanest  City  in  the  World?... 512 
What  is  the  System  of  Street-Cleaning  in 

Washington,  D.  C? 512 

What  have  been  the  Degrees  of  Increase  in 

the  Population  of  the  United  States? 513 

Why  are  "Cup  Defenders"  valueless  for 
Cruising? 513 

How  much  Land  in  the  United  States  is 
owned  by  Aliens? 514 

What  are  the  improved  Means  of  Access  to 
the  Elevated  Trains  in  New  York? 515 

Give  an  Instance  of  a  Farm  worked  by  the 
Patients  of  an  Insane  Asylum 515 

In  what  Part  of  the  Bible  Is  Silver  first  men- 
tioned as  Money? 516 

What  is  a  Shekel? 516 

When  were  Rings  used  as  Money? 517 

What  is  the  Beka? 517 

Where  are  Peanuts  mostly  grown? 517 

How  are  Peanuts  cleansed  for  the  Market?. 517 
What  is  the  Process  of  sorting  Peanuts?.  ..518 
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What  is  done  in  the  Factory  with  Peanut 
Shells? 518 

Where  is  the  largest  Apartment  House  in  the 
World,  and  how  many  Rooms  does  it  con- 
tain?   518 

When  and  by  whom  was  the  Electric  Current 
discovered? 519 

When  and  by  whom  was  Induction  dis- 
covered?  . . . ; 519 

When  and  by  whom  was  the  Continuous  Cur- 
rent Dynamo  invented? 519 

When  and  by  whom  was  the  Roentgen  X- 
Ray  invented?   519 

When  and  by  whom  was  the  Zinc-Copper 
Battery  invented?  519 

When  and  by  whom  was  the  Automobile  in- 
vented?    519 

When  and  by  whom  was  the  Telautograph 
invented?   519 

When  and  by  whom  was  the  Method  of  print- 
ing by  Telegraph  discovered? 519 

When  and  by  whom  was  the  System  of  elec- 
trolytic Copper  rening  invented? 519 

When  and  by  whom  was  the  Incandescent 
Lamp  invented? 519 

When  and  by  whom  was  the  Improved  Au- 
tomobile Storage  Battery  invented? 520 

When  and  by  whom  was  the  Arc  Light  pro- 
duced?   519 

When  and  by  whom  was  the  first  electric 
Road  built?  519 

When  and  by  whom  was  the  first  modern 
electric  Road  built? 519 

When  aDd  by  whom  was  the  first  European 
electric  Road  built? 519 

When  and  by  whom  was  the  first  practicable 
Trolley   Line   built? 519 

When  was  Steam's  duplex  Telegraph  System 
introduced?    519 

When  did  Wheatstone  and  Cook  invent  their 
System  of  Telegraphy? 519 

When  was  the  Submarine  Cable  laid  across 
the  Hoogly  River? 519 

In  what  Year  was  the  first  Morse  Telegraph 
Line  constructed?   519 

When  were  Automatic  Repeaters  invented?. 519 

When  was  the  first  long  Submarine  Cable 
laid  in  the  British  Channel? 519 

When  was  the  first  successful  Atlantic  Cable 
laid?  519 

When  was  Edison's  Quadruplex  Telegraph 
System  introduced? 519 
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When  and  where  was  the  first  Telephone  Ex- 
change operated? 519 

When  and  where  was  the  first  central  light- 
ing Station  established? 519 

When  was  Electricity  first  used  on  Elevated 

Roads  in  New  York? 519 

When   and   where  was  the   first    Long-Dis- 
tance,  High-Voltage  Power  Transmission 

Plant  Installed? 519 

When  and  where  were  heavy  Trains  first 

moved  by  Electric  Locomotives? 519 

At    what    Time    did    the    Road- Automobile 

come  into  general  Use? 519 

When  and  by  whom  was  Transatlantic  Tele- 
phony made  possible? 519 

.  What    is     the     Derivation    of    the    Word, 

"Pecuniary"?  520 

What    is    the    Derivation     of    the    Word, 

"J^Ioney"?   520 

What    is    the     Derivation    of    the    Word, 

"Coin"?  520 

What    is     the    Derivation    of    the    Word, 

"Dollar"?    520 

What    is    the    Derivation    of    the    Word, 

"Shilling"?  520 

What    is    the    Derivaticm    of    the    Word, 

"Sterling"? 520 

What  Coins  were  named  from  their  Weight?. 520 

"     Metal?  ..520 
"     Design?  .520 
"      the   Head    of 

the  State?    520 

What  Coins  were  called  after  the  Names  of 

Sovereigns?   520 

What  Glass  is  used  for  Spectacle  Lenses?.. 520 

How  are  Spectacle  Lenses  ground? 521 

shaped? 521 

beveled? 521 

"      focused? 521 

*•      numbered? 521 

Give  the  Name  and  Circulation  of  the  oldest 
Newspaper  in  the  World,  and  the  Manner 

of   its   Distribution 521 

What  and  where  is  the  oldest  Manuscript  in 

Existence?    522 

Who  originated. — "All    is    not    Gold    which 

glitters"? 522 

"Make  a  Virtue  of  Neces- 
sity"?    522 

'Screw  your   Courage   to 

the  sticking  Place"?.  ..522 
They  laugh  that  win"?. 522 
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Who  originated. —  "This    is    the    long    and 

short  of  it"? 522 

"Comparisons  are  odi- 
ous"?    622 

"As  merry  as  the  Day  is 
long"?   522 

"A  Daniel  comes  to  Judg- 
ment"?   522 

"Frailty,  thy  Name  is 
Woman"?   522 

"The  Almighty  Dollar"?.  .522 

"What  will  Mrs.  Grundy 
say"?   522 

"Ask  me  no  Questions  and 
I'll  tell  you  no  Fibs"?. 522 

"Millions  for  Defense,  but 
not  one  Cent  for  Tri- 
bute"?    523 

"First  in  War,  first  in 
Peace,  and  first  in  the 
Hearts  of  his  Country- 
men"?   523 

"Make  Assurance  doubly 
sure"? 523 

"Count  their  Ch*ekens  ere 
they're  hatched"?   523 

"Christmas  comes  but 
once  a  Year"? 523 

"Look  before  you  leap"?. 523 

"It's  an  ill  Will  turns  no 
Good"? 523 

"Better  late  than  never"?. 523 

"The  Stone  that  is  rolling 
gathers  no  Moss"? 523 

"All  Cry  and  no  Wool"?. 523 

"None  but  the  Brave  de- 
serve the  Fair"? 523 

"Men  are  but  Children  of 
a  larger  Growth'? 523 

"Through       thick       and 
thin"? 523 

"No  pent-up  Utica  con- 
tracts our  Powers"?. .  .523 

"When  Greeks  Join  Greek, 
then  comes  the  Tug  of 
War"? 523 

"Of  two  Evils  I  have 
chosen  the  least"? 523 

"The  End  must  justify 
the  Means"?   523 

"Richard  is  himself 
again"?  523 
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Who  originated.—  "A  good  Hater"? 623 

"Wise  and  masterly  Inac- 
tivity"?    523 

"Variety's  the  very  Spice 

of  Life"?   523 

"Not  much  the  worse  for 

Wear"?    : 523 

'Man    proposes    but   God 

disposes"?  623 

'Love  me  little,  love  me 

long"? 523 

"A    Man's    House    is   his 

Castle"? 523 

"A  Paradise  of  Fools"?.. 523 
"A        Wilderness        of 

Sweets"? 523 

*'Moping  Melancholy   and 

Moonstruck  Madness" ?.523 
Death    loves    a    shining 

Mark"? 523 

"A  Fool  at  40  is  a  Fool 

indeed"?   523 

'Man    wants    but    Little, 

nor  that  Little  long"?. 523 
'Knowledge  is  Power"?.. 523 
'Pity's  akin  to  Love"?... 523 
"Bread    is    the    Staff    of 

Life"? 523 

"Coming  Events  cast  their 

Shadows  before"? 523 
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'Distance  lends  Enchant- 
ment to  the  View"? 523 

'A  Thing  of  Beauty  is  a 

Joy  forever"?  523 

'God  helps  them  who  help 

Themselves"? 523 

'God  tempers  the  Wind  to 

the  Shorn  Lamb"? 523 

In   what   four   Forms   or  States  is   Water 

found? 523 

How  does  a  Mixture  of  cold  Water  with  cold 
Sulphuric  Acid  affect  the  Temperature  of 

the  Combination?   523 

How  much  greater  Space  does  Water  occupy 
in  the  Form  of  Vapor  than  in  its  liquid 

Stote? 523 

How  much  Steam  will  a  cubic  Inch  of  Water 

make?   524 

What   Peculiarity   attaches    to    the   Spring 

Waters  in  Portugal? 524 

How  does  the  Water  of  the  Thames  change 
on  Sea  Voyages? 524 
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V/hat  was  the  Allowance  of  Water  for  each 
Inhabitant  in  Imperial  Rome? 524 

Describe  the  Effect  of  Iron  on  Water 524 

"      "  Lead  "      "     524 

What  is  the  annual  Bounty  paid  for  Snake- 
Killing  in  India? 524 

How  many  Species  of  deadly  Snakes  infest 
the  Bombay  Presidency? 524 

To  what  Extent  does  the  Cobra  exist  in  every 
square  mile  in  the  Deccan? 525 

What  is  the  Number  of  People  Killed  an- 
nually in  India  by  venomous  Snake-Bites  ?.5 25 

What  does  the  "Man  in  the  Custom  House" 
in  Coblenz  say? 525 

Describe  the  "Remarkable  Clock  in  Prague" .  525 

Give  a  Description  of  the  "Wonderful  Clock 
in  Venice"  525 

What  are  the  Ornamentations  of  the  famous 
Clock  in  Japan? 526 

Tell  the  Story  of  the  Clock  at  Geneva  that 
excelled  All  Others 526 

When  and  where  was  the  first  Clock  in- 
vented?    526 

Describe  the  Water  Clock  introduced  into 
Rome,  145  B.  C 526 

In  what  Century  did  Clocks  moved  by 
Weights  and  Wheels  appear  in  Europe?.. 526 

What  sort  of  a  Clock  did  the  Saladin  of 
Egypt  present  to  the  Emperor  Frederic, 
in  1232?   526 

When  did  Strassburg  have  its  first  public 
Clock?   527 

When  did  Padua  have  its  first  public  Clock?.527 

When  did  Courtray  have  its  first  public 
Clock?  527 

When  did  Dijon  have  its  first  public  Clock?. 527 

About  what  Period  did  the  common  People 
begin  to  want  to  Know  the  "Time  o' 
Day"? 527 

When,  where  and  by  whom  was  the  first 
wooden  Clock  made? 527 

When  were  the  earliest  Watches  made? 527 

Describe  the  tiny  Watch  presented  to  George 
III  in  1764 527 

How  much  does  Crime  annually  cost  the  Peo- 
ple of  Cook  County,  Illinois? 528 

How  did  the  Weeping  Willow  come  to 
America?    528 

When  were  Envelopes  first  used? 528 

When  was  Anaethesia  first  discovered? 528 

When  was  the  first  Steel  Pen  made? 528 

"     Air  Pump  made? 528 
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"      "      ".    Lucifer  Bfatch  made?.. 528 

'      "     Balloon  Ascension  "    ..528 

"      "      "     Iron  Steamship  built?.. 528 
When  were  Ships  first  Copper-Bottomed?..528 

When  and  where  were  Coaches  first  used?.. 529 

When  was  the  first  Horse  Railroad  built?.. 529 

When   was   the  entire   Hebrew   Bible  first 
printed?    529 

In  what  Year  was  Gold  first  discovered  in 
California?  529 

When  did  the  first  Steamer  ply  the  Hudson 
River?  .529 

At  what  Time  was  Kerosene  first  used  for 
lighting  Purposes?   529 

When   did    the   first   Newspaper   Advertise- 
ment appear?  529 

When  and  where  was  the  first  Copper  Cent 
coined?    529 

When  was  the  first  Telescope  used  in  Eng- 
land?    529 

When  was  the  first  Sawmaker's  Anvil 
brought  to  America? 529 

When  and  by  whom  was  the  first  Almanac 
printed?    529 

When  and  whence  was  the  first  Chimney  in- 
troduced into  Rome? 529 

In  what  Century  were  Glass  Windows  first 
introduced   into  England? 529 

When  and  whence  was  the  first  Steam  En- 
gine brought  to  America? 529 

When  and  by  whom  was  the  first  complete 
Sewing  Machine  patented? 529 

When  was  the  first  "Society  to  Promote 
Christian  Knowledge  organized"? 529 

When  were  Pins  first  manufactured  in 
America? 529 

How  old  were  the  Mummies  on  which  Glass 
Beads  were  found? 529 

In  what  Year  was  Gas  first  used  to  illumi- 
nate?    529 

When  was  Gas  first  used  in  New  York? 529 

When  was  the  first  Glass  Factory  in  the 
United  States  built? 529 

At  what  Date  was  the  first  National  Bank  in 
the  United  States  incorporated? 529 

When  and  where  was  the  first  Temperance 
Society  in  the  United  States  organized?. 529 

In  what  Year  was  manufactured  the  first 
Machine  for  carding,  roving  and  spinning 
Cotton  in  the  United  States 529 

When  wab  the  first  Society  organized  for 
the  Circulation  of  the  Bible? 529 
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When  was  the  first  Telegraph  Instrument 

operated  by  S.  P.  B.  Morse? 529 

When  and  where  was  the  first  Union  Flag 

unfurled?   529 

When  did  the  first  Daily  Newspaper  appear ?529 
When  and  where  was  the  first  Newspaper 

published  in  the  United  States? 529 

When   was   the   first  Religious   Newspaper 

published  in  the  United  States,  and  what 

was  it  called? 529 

In    what   Year   did    the   "Shoe-Black"    first 

come  into  Vogue? 529 

What   did  the  Tahitians  think   when   they 

first  saw  Iron  Nails? 629 

How  many  Forms  of  Religious  Worship  exist 

in  the  World? 530 

Under  what  four  great  Heads  may  the  Re- 
ligions of  the  World  be  classed? 530 

How  many  Books  does  the  Bible  contain, 

and  by  how  many  Men  are  they  supposed 

to  have  been  written? 530 

How  many  Chapters  are  contained  in  the 

Book  of  Isaiah? 530 

How  many  Miracles  are  recorded  in  the  Old 

and  New  Testaments? 530 

What  is  the  shortest  Verse  in  the  Bible?... 530 
Where  is  the  longest  Verse  in  the  Bible?.. 530 
How    many    Chapters,    Verses,    Words   and 

Letters  does  the  Bible  contain? 530 

What  is  the  Middle  Verse  in  the  Scriptures?. 530 
How  many  Newspapers  were  printed  in  the 

United  States  in  1775? 530 

How  many  Newspapers  are  issued  now  in 

America? 530 

How  many  Newspapers  are  issued  now  in 

Germany?  530 

How  many  Newspapers  are  issued  now  in 

Great  Britain?   530 

How  many  Newspapers  are  issued  now  in 
France?  530 

How  many  Newspapers  are  issued  now  in 
Japan? 530 

How  many  Newspapers  are  issued  now  in 
Italy?  530 

How  many  Newspaper  are  issued  now  in 
the  World? 530 

What  is  the  oldest  Newspaper  in  the  United 
States  and  when  was  it  established?. ...  .530 

Where  is  the  largest  Bell  in  the  World,  and 

what  are  its  Circumference  and  Height?. 531 
Where  is  the  Highest  Volcano  in  the  World, 
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how  high  is  it,  and  how  deep  and  wide  is 
its  Crater?  531 

What  is  the  largest  Theater  in  the  World, 
what  are  its  cubic  Dimensions,  and  what 
did  it  cost? 531 

Describe  the  largest  Cavern  in  the  World.. 531 

Give  the  comparative  numerical  Strength  of 
the  great  Powers  in  1800  and  1902 531 

What  is  the  Number  of  English-speaking 
People  in  the  World? 532 

How  many  Locomotive  Works  are  operated 
in  the  United  States,  and  what  was  the 
Value  of  their  Product  in  1902? 532 

How  many  Locomotives  were  constructed  in 
these  Works  in  1902,  and  what  was  their 
Value? 532 

What  was  the  average  Cost  of  these  Loco- 
motives?   532 

What  was  the  Number  of  Locomotives,  Cars 
and  Railroad  Employes  in  the  United 
States   in   1902? 532 

Give  the  Cost  of  the  Timber  and  Lumber 
used  in  preparatory  Work  on  the  New 
York  Rapid  Transit  Tunnel 532 

How  many  Acres  of  Land  are  cultivated  in 
Colorado?  532 

How  many  Miles  of  irrigating  Canals  and 
Ditches  has  Colorado? 532 

How  many  People  in  India,  China,  Japan 
and  adjacent  Countries,  eat  no  Meat? 532 

Of  the  85,000  Indians  in  the  five  civilized 
Tribes  of  the  United  States,  how  many 
are  "Full  Bloods"? 532 

How  many  Persons  have  Electric  Cars  Killed 
in  12  years? 532 

How  many  have  Electric  Cars  injured  in 
the  same  Period? 532 

How  many  Passengers  do  Electric  Cars 
carry  annually?  532 

What  Percentage  of  the  Shots  fired  from 
Battleships  hits  the  Enemy? 532 

What  Percentage  of  Shots  fired  by  United 
States  gunners  was  effective  in  the  Span- 
ish-American War?  532 

What  Monarch  has  a  Salary  of  $78.30  per 
Minute  for  his  daily  Work? 532 

What  Country  leads  in  the  Production  of 
Precious  Metals?  532 

What  was  this  Country's  Output  of  Gold 
and  Silver  in  1901 532 

What  was  the  World's  Output  of  Gold  and 
Silver  in  1901? 532 
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Give  the  Gold  and  Silver  Production  of 
North  America  in  1901? 532 

Give  the  Gold  and  Silver  Production  of 
Africa  and  Australasia  in  1901? 532 

Give  the  Gold  and  Silver  Production  of 
Europe   in  1901? 532 

Give  the  Gold  and  Silver  Production  of 
South  America  in  1901? 532 

Give  the  Gold  and  Silver  Production  of 
Central  America  in  1901? 532 

Give  the  Gold  and  Silver  Production  of 
Asia  in  1901? 532 

What  was  the  total  Number  of  fine  Ounces 
of  Gold  and  Silver  produced  in  the  World 
in  1901?   534 

Give  the  Gold  and  Silver  Imports  and  Ex- 
ports of  the  principal  Countries  of  the 
World  in  1901 534 

What  was  the  net  Sum  of  Exports  of  Aus- 
tralian and  Chinese  Gold  in  1901? 534 

What  was  the  industrial  Consumption  of 
precious  Metals  in  the  World  in  1901? 534 

When  was  Canada  discovered? 339 

At  which  Period  did  the  French  take  Pos- 
session of  Canada? 339 

Name  the  Provinces  included  in  the  Do- 
minion of  Canada 339 

Give  the  Extent  and  Population  of  the  Do- 
minion of  Canada 339 

When  and  by  whom  was  Quebec  founded?. 339 

When  and  how  did  Canada  become  a  Pos- 
session of  Great  Britain? 339 

When  was  Nova  Scotia  ceded  to  Great 
Britain?  339 

Out  of  what  Territories  were  the  Provinces 
of  New  Brunswick  and  Prince  Edward 
Island  formed?  339 

Of  what  Territory  was  British  Columbia  a 
Part,  and    when   was   it   made   a   Crown* 
Colony?    339 

When  was  British  Columbia  united  to  Van- 
couver Island?   339 

When  was  the  Dominion  of  Canada  created ?.339 

In  what  Year  was  the  Province  of  Manitoba 
formed  ? 339 

When  was  Manitoba,  together  with  the 
Northwest  Territories,  admitted  into  the 
Dominion?    339 

When  was  British  Columbia  admitted  Into 
the  Dominion?   339 

When  was  Prince  Edward  Island  admitted 
into  the  Dominion? 339 
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Give  the  Details  of  -  a  Religious  Census  of 
Canada  taken  in  1901 339 

What  is  the  Nature  of  the  Canadian  Gov- 
ernment?     339 

Mention  the  Branches  of  the  Canadian  Gov- 
ernment   339 

What  is  the  Membership  of  the  Canadian 
Senate,  and  how  is  it  distributed  through 
the  various  Provinces? 340 

How  are  the  Members  of  the  Canadian  Sen- 
ate appointed,  and  what  are  the  essential 
Qualifications  for  such  Office? 340 

How  is  the  Canadian  House  of  Commons 
composed?    340 

How  are  the  Provincial  Governments  of  the 
Dominion  organized? 340 

By  what  Officials  is  Justice  administered  in 
Canada? 340 

Name  the  CourU  of  the  "Dominion" 340 

Specify  the  Provincial  Courts  of  Canada.  .340 

Who  is  the  Governor  General  of  Canada, 
what  is  his  Term  of  Office,  and  what,  his 
Salary?    340 

Give   an   Idea   of  the   Science  of  Keeping 

Business  Accounts 539 

By    means   of    what   Instrument   does   the 

Pulse  keep  a  Record  of  its  Beats? 125 

How  many  Methods  of  Bookkeeping  are  in 
Vogue?    539 

What  is  an  Indorsement? 591 

How  many  Beet-Roots  may  be  grown  on  an 

Acre  of  Ground? 666 

Locate  the  Pottery  Districts  of  America...  90 

In  what  Ways  can  a  Woman  easily  make 
Money  at  Home? 667 

What  is  the  Value  of  Cheese  annually  im- 
ported Into  the  United  States? 667 

How  much  Money  Is  it  possible  to  make 
from  a  Gander  and  three  Geese? 666 

In  Business  Penmanship,  what  Feature  is 
essential?    645 

What  are  the  Fees  charged  for  domestic 
Money  Orders  in  the  United  States,  in- 
cluding its  recently  acquired  Possessions ?.628 

What  kind  of  Money  Orders  are  used  in 
this  Country  in  doing  Business  with  Can- 
ada  and   Cuba? 628 

Define  1st,  2nd,  3rd  and  4th  Class  Postage.  .626 
What  are  the  respective  Rates  of  Postage 
on  these  Classes 626 
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Name  the  Weight-Limit  in  Postage  on  Mer- 
chandise and  other  Matter  in  the  4th 
Class    627 

What  are  the  Postage  Rates  and  Conditions 
to  Alaska,  Cuba,  Hawaii,  Guam,  Porto 
Rico,  the  Philippines  and  the  Island  of 
Tutuila?   627 

What  are  the  Fees  for  Registration  of  Let- 
ters and  Parcels? 627 

Give  Directions  for  registering  such  Matter.627 

Mention  the  Limit  in  Amount  of  a  single 
Money  Order 627 

What  Books  are  used  in  Single-Entry  Book- 
keeping?     539 

What  are  Creditors  and  Debtors,  and  how 
are  such  Business  Relations  indicated  in 
keeping  Accounts? 540 

Mention  the  Books  used  in  Double-Entry 
Bookkeeping    539 

What  is  the  Use  of  an  Invoice  Book? 540 

Give  Directions  for  conducting  a  safe  and 
profitable  Business   538 

Where  is  Porcelain  Ware  brought  to  its 
highest  Development?  88 

What  is  Kaolin,  and  where  is  it  found?...  88 

Make  a  Specimen  Copy  of  Single-Entry, 
Day-Book  Transactions  541 

What  is  the  Method  of  arranging  these 
Transactions  in  " Journal**  Form? 543 

What  is  the  "Ledger,"  and  how  are  its  Ac- 
counts placed?  547 

Describe  the  Difference  between  Single  and 
Double  Entry  Ledgers 547 

Make  a  Copy  of  a  "Confidence  Man's" 
swindling  Note 586 

How  are  the  principal  Parties  to  Promis- 
sory Notes  designated? 586 

How  many  Days'  "Grace"  are  allowed  on 
Time-Notes?  686 

Make  Copies  of  three  Forms  of  Notes 587 

What  is  the  Form  of  a  Judgment  Note? 588 

What  are  Drafts  and  Checks? 588 

How  should  a  Letter  of  Recommendation  be 

written?   618 

What  is  the  Form  of  a  Letter  of  Introduc- 
tion   619 

Explain  the  Alphabet  of  Shorthand  Writing.652 
What  is  the  Origin  of  ordinary  Writing?. .  .653 

When  was  Shorthand  first  introduced? 655 

Who  was  Doctor  Bright,  and  what  Relation 
did  he  bear  to  Tachygraphy? 655 
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When  did  Isaac  Pitman  publish  his  first 
Work  on  Shorthand? 657 

When  was  Shorthand  first  used  in  the 
United  States?  667 

Give  some  Directions  for  the  Guidance  of 
those  desiring  to  increase  their  Incomes 
by  independent,  individual  Eftort 665 

Enumerate  One  Hundred  Ways  to  make 
Money    665 

How  was  $2.00  per  Bushel  realized  from 
Peaches  when  the  Market  Rate  for  the 
same  Quality  was  but  25  Cents? 666 

What  is  the  Number  of  Women  Physicians 
in  the  United  States? 669 

What  Foreign  Capitalists  own  immense 
Tracts  of  Land  in  the  United  States? 514 

In  what  Manner  is  Respiration  mechanic- 
ally registered  by  the  Action  of  the 
Lungs? 126 

What  is  the  Process  of  Posting,  in  Book- 
keeping?    546 

Prepare  a  Specimen  of  Entries  in  a  Single- 
Entry  Cash  Book 551 

Copy  the  Form  of  Entry  of  Bills  Payable 
and  Bills  Receivable 552 

How  are  Accounts  kept  in  the  Double-Entry 
Journal?   553 

Give  Items  appearing  in  the  Double-Entry 
Ledger   567 

What  is  the  modern  Method  of  making 
Porcelain?    89 

How  is  a  Trial  Balance  taken? 562 

Is  a  balanced  Ledger  absolute  Proof  of  the 
Correctness  of  all  the  Accounts? 662 

If  not,  j^hat  is  the  next  Step  requisite? 663 

What  is  the  Method  of  closing  the  Ledger?. 563 

Give  the  Items  of  a  Balance  Sheet 564 

What  are  the  general  and  special  Laws  of 
Debit  and  Credit? 564 

How  may  one  add  Figures  rapidly? 568 

How  may  one  learn  to  multiply  Figures 
rapidly? 569 

Give  an  Example  of  rapid  Multiplication 
and  Division  of  Fractions 571 

Repeat  the  Farmer's  short  Rules  in  Arith- 
metic     573 

How  many  Bushels  of  Onions  will  an  Acre 
of  Ground  produce? 666 

How  many  small  Trees  will  an  Acre  of 
Ground  hold?   666 

What  is  Touch-Typewriting? 660 

Give  Directions  for  Practicing  Shorthand ..  650 
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How  should  tha  Arm,  Hand  and  Fingers  be 

held  in  learning  to  master  Penmanship?. 642 
Specify  twenty-two  Rules  of  Punctuation.  .625 
In  what  fourteen  Instances  should  Capital 

Letters  be  use4? 624 

Give  a  few  common  Rules  for  Spelling,  with 

Examples    623 

How  are  the  Painting  and  Gilding  done  on 

fine  Pottery  Ware? 89 

How  much  Land  does  William  Scully,  of 
London,  own  in  Illinois,  and  how  are  his 

holdings  conducted?  514 

What  Steps  are  important  to  take  in  pre- 
paring Letters  and  other  Matter  for  Mail- 
ing?   622 

Give  Specimens  of  correct  Wedding  Invita- 
tions   621 

Give  Forms  of  Letters  of  Credit 620 

Repeat  Advice  concerning  Letters  of  Appli- 
cation   617 

What  are  "Follow-ups/'  in  Business  Corre- 
spondence?   617 

How  would  you  place  an  Account  for  Col- 
lection?     616 

How  is  Hay  measured  in  the  Mow  or  Stack  ?.573 
How  is  the  Capacity  of   a  Wagon-Box  de- 
termined?    573 

What  is  the  Rule  for  finding  the  Number  of 

Bushels  of  Grain  in  a  Bin  or  Box? 574 

How  is  a  Load  of  Grain  figured  in  Bushels ?.574 
What  is  the  Weight  of  a  Bushel  of  Millet?    ...  574 

Anthracite 

Coal?....  574 
Clover 

Seed?... 574 
Blue  Grass 

Seed?... 574 
Timothy 

Seed?... 574 
Flax  Seed  ?.574 
How    high    a    Temperature    is    reached    in 

manufacturing  Kilns?   89 

How  are  the  Contents  oF  a  watering  Trough 

calculated?    • 574 

Give  the  Weight  of  a  Bushel  of  dried  Peaches.574 

••      Apples..  574 

Peas 574 

Beans 574 

Turnips 574 

How  much  does  a  Bushel  of  Wheat  weigh?. .  .574 

Corn  on  Cob    "    574 
"  "  Rye  •'   457 
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How  much  does  a  bushel  of  Oats  weigh? 574 

Barley  "      574 

Buckwheat  '•  ..574 
Shelled  Com  "  ..574 
Com  Meal  '*  ..574 
PoUtoes  "  ..574 
Onions  **     ..574 

What  are  the  Properties  and  iM>ssible  Uses 

of  Polonium?   92 

How  are  the  Contents  of  Barrels  and  <^ks 

measured? 575 

How   are   the  Contents  of  a  Round  Tank 

measured? 575 

How    many    Grains   are   contained    in    the 

Avoirdupois  Pound? 575 

How  many  Grains  are  contained  in  the  Troy 

Pound?    575 

For  what  is  Avoirdupois  Weight  adapted?. 575 
How   many   Grains    are    contained   in   one 

Ounce  Avoirdupois?  575 

How   many   Ounces   are   contained    in   one 

Pound  Avoirdupois? 575 

How   many   Pounds   are   contained   in  one 

Quarter  Avoirdupois?   575 

How  many  Pounds  are  contained  in  one  Ton 

Avoirdupois?    575 

How   many   Pounds   are   contained   in   one 

Long  Ton  Avoirdupois? 575 

How  many  Pounds  of  Flour  does  one  Barrel 

contain  ?    575 

How   many   Pounds  of   Beef  or  Pork  does 

one  Barrel  contain? 575 

How  many  Pounds  of  New  York  Salt  does 

one  Barrel  contain  575 

How  many  Pounds  of  Nails  does  one  Keg 

contain? 575 

How  many  Grains  make  one  Pennyweight 

Troy?   575 

How  many  Pennyweights  make  one  Ounce 

Troy? 575 

How  many  Ounces  make  one  Pound  Troy?.. 575 
How  many  Grains  make  one  Ounce  Troy?.. 575 
What  is  the  Rule  for  determining  the  Num- 
ber of  Common  Bricks  in  the  Wall  of  a 

Building? 575 

How  is  Ear  Corn  in  the  Crib  measured? 575 

What  is  the  Form  of  a  Sight  Draft? 588 

an  Acceptance? 589 
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